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■ 

Art. I. — Vh the Constntction of Oil and Coal Gas Burners^ 
and the circunutances that influence tlie TA^ht emitted by the 
Gekses duHng their Combitstion; unih sonie Observations on 
Aeir rriaUm lUmmmaiMg Pamry imd am the d^firtnt made$ 
cfoMtiammg U. By RoBemif CHEnTisON, M. D. F.R.S1 K 
Fellow of the Royal College of Physicians, and Profeasop of 
Medical Jurisprudence and Police in the University ol Kdin- 
Uurgh; and Edward TuRMEa, M. D. F.II.S.E. Feiiow of 
the Boya) Coll^ of Fhyttcians, and Lectmer on Chemiitrfy 
EdSiiburgh. . 

The follomng experiments weie ui^dertaken, ui iiie fiist in- 
stance, as subordinate to an inquiry regarding the illuminating 
ftmer of Oil and Coal Gusesi They were undertaken, not long 
wgitf al a vlw the qiMition of the itknmalHig power <^ 
the gates excited an exfraofdinary interest in ^Mi ekjr^ The 
projected establishment of an Oil-gas Company here, had led 
several scientific gentlemen to attend to the subject ; and a va- 
liety of slioenients were puUished as the result of theur expori* 
ments. But these stateiqents, instead of renderiiig the nialtei^ 
dearer, and receivii^^ the oonfidence of men of ssienoeaad of the 

public, differed so widely from what had been previously obtained 

* R«id before the Rojal Socioty ot Kdinbiii|(h iSUt Ajvil wd 2d May 
TOL. XIII. MO. S5. 9UhY ISSiS, A 
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IS Drs Christisoii and Turner on ilw Comtruciion qf' 

in London and elsewhere^ that a neceasity was generally felt for 
fartiier and more varied experiments, before a question in which 
such an immense capital was involved throughout the kingdoxDy 
oould -be hdd as ddSmtively seitledi 

A Tiinetj ef circutaataniefl^ iRFliich it is not UMiterial to mm- 
tion, having brought it under 6\xr consideration, we were natu* 
rally led to int^uiie, wlienoe the singular discrepancies arose 
among the statemeuta; tnod&bjf variDus scientific wea oi' emi« 
nenoe. Two causes at oiiot praentad themaelm'to oiir notioe, 
indq>endently of a dijOTmnoe ln the quidity of the gaaei^ sub- 
jected to trial. On the one 'hand, itwas proboble that th^ means 
resorted to for measuring the intensity of light were not always 
suihcientiy accurate ; and, on the other hand, it was -evidanty 
that the gases had been buint by different eKpefimenters under 
eiiciiniataiiGC»80 differaat and so iwiicttisd, aa^yewdefed it^impifr- 
aible their results could hanndnize with one another. t 

The former of these causes has been already made the sub- 
ject of public attention by a contipvevsy^ in wliich it has been 
0iir misfortune to IkM a smudlshnei' WeafaaH ium docmm 
to alhide to it m the course of the pre^nt paper; Itol we shall 
be brief on the subject, as the form, winch it has assumed in 
the hands of some of oiu opponents, renders it quite unfit to be 
Jbrought before the Society. t - 

Tbe latter cause of discrepancy, however, or;the< unaetUed 
mode of burning the gases, soon appeared to us to be one «f 
much greater consequence ; because^ bemdeel accounting for many 
of ilie differences alluded to, its examination obviously led to a 
practical.resuit of DO smail moment, namely, the mode of bum^ 
ingthe gases, so aa to \give itoijnMttest wittii^the'lebsl^X'. 
fvenditufd; in^Mlier mrd% Ae ppoper eanetmsiaA-'of aM 

coal gas burners. : ■ 

It appeared to us not a little sino^ular^considcriiig the prodigious 
amount of capital embarked in the gas-light companiea (which^ 
ki London akM», ai»ovditig'U>>Bi» Wv 09Dgieve%Beper^ dmr, 
in the year IMS, a ifttt'iuioaal* nMmie of Xk dflO^OOO, ilim. 

vol. V. p. 4j12.), that no pains had been taken by these 
companies, or by scientific men, to determine the proper COU- 
atruction of the burners. In a few hints weiie thtx>wn out 
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Gas-Bw-mr$t md on ike Jihimmatmg Power ike Chaes. $ 

hy Mr Brande, tending rather to cncuiinigc larLlier investigation 
than to arrive at the object in view. One or two observations 
ef the same tendeiM^ were pnUished laiC October by Dr Fyfe, 
after most of the etperiments we are about to detail itad been con- 
cluded. But thU is alK no far as we know, that has yet been made 
public* As to the rules followed by liie several gas-light compa- 
nies, it was quite evident they could not have been tbuoded oa my 
fixed or known prmctple. For the coal and oil gas burners of te- 
rious townsi, such as London* Dublin* Edinburgh and Glaagpw» 
were foanil, on the slightest inspection* to differ matenaUy in furiiw 
ciple from one anotiier, not only in difPereiii places, but even also 
in tiie c siablishmeut of the same company; and, when subjected to 
trial* the light ^ven out in someof them*, by equal expenditures 
of gas* focoved to dsSxic in theextcavagiwt ratio of IQ to 
ewi 1& TJm he^ $knm would be enough to nseeiHii fe» die* 
crepancies regarding the illumuiating power, even greater than 
those which have actually occurred ; and consequently showed 
the necessity of settling the proper mode of constructing bumers 
fiar fleeh gai*bsfen any aftianipt oeuU beiande tetiiiiiialifl tfacic 

In commencing that investigation, we were for some time em- 
barrassed by the multiplicity of pcunts to be attended to in tha 
ooBstroctiiQii of the burnens and by their jraapnocal iaAiKra eu' 
aasii aAir> • Bat aft length a pnnm^oivufvedtviM^wlmAap^ 

peared to regdate the mflitenoe of each pomt individually, and* 
of all coii junctly. The principle now alluded to is at v;Li iance 
with tliat professedly acted on hy the few who hanre turned tlims 
^Knights to the subject o£ the oonstructkm i^ lampS/'eiiiA wkmm 
steps h*ve' seemnigfy lieen IbDcFwed by the makers dF {pas-bumers. 
We were therefore led to CT^ina it thoroughly in aQ its. rela^* 
Uons. 

Hamg taade ikHite ppdiminary remarks^ we shall 'proejeed- aC- 
OQoa te r^at^ our expenments in the foUowing order, ' 
In the first place, we shdl nodae die instruments employed in 

them; then tlie circumstancos which ailect tlw degree of iight 
emitted by the gases during combustion ; and, lastly, the reauka 
efesitiaaiij obtained reganttng then: relative ittuminating poiyer. ' 
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4 - Dn ChiiBtiMm and Tufaar m the Cmiskruetiim 

, . . I . ? ' , . . .» <■ . ' .1.: , , r • . ,. • ' f ■ 

nie most essential iiiistrumcnt in experiments of the kind is the Photome- 
ter. Of these, two are well known to the acientific world, that of Frotessor 
I^slie, and tliat of Count Kumford. 

As, in mliklns: a continuous train of cT])eriments, it is ot some moment 
thit they should bo all susceptible of comparison, and therefore referrible td 
some unvarying standard, it would have been very d^irable if we coul l have 
made use of the Photometer of Professor Leslie. The results he had obtained 
with it, however, ditfercd so much from those procured by all previous ob- 
servers, that it was necessary to ascertain, before confidm^ in it, whtther its 
indications were correct. It is unnecessary to enter now into a full detail of 
•ur experiments on this head. They led to an investigation of soMe intefWt 
regarding certain properties of Radiant Heat ; but as that was fbreign to our pri« 
mary object, and other occupations Hkewifle wHhdr«w us from it»ife \imt lieeit 
eompelled ttt letnre it ttttfadAcd tiD'a fUtnre opportunity, atid* lo^ OMbfe 
uiMflXK^i^to tsioist tottib jpulfluiflitft ftt 'tlis 'pfctent* 'i&diD€iit> ' It n^ff * ti^ ^fltj^B^r 
dent to itala geneiiUj the hbmoim we tgiiBA'%B/tiAk'MAa^itat ef iSieWjp'' 
Bwarietate lfh<i(Mii ' ' ' < - : - 

Intlte>fii^p1fece^itwaenotd^cateeiiott|^lbr ourpttrpofle. Soineoftiie 
]igfit8%e faail 'to nieonire did not exceed the Ibiirth pert ef that of a talldir 
(Ac dtej' i I > <|tiAflt3iy ^^hi<ft the theraioiiietriie photoniet^ ccAkU not'lilMRtolfCe/ 
tl)tfteit%aii endaet mt^^'woA pi^opoiMfii et w<MiIl ^wiMto^-lt lUMR'lbr' 
ggnaser eip eriine nte^ or wat placed eevttyi^ the I^t, that 'tiie ^hghtMfr 
dUqidt jT i& ita ponthm miiat have emsed material mm. Seoondfyy eaoA- 
disriiijg the vast vnmher of oheemtiona ire diouM ^ve ^ nudcei thb instniii 
tteikt'M isidignitei'eii aectAuit of tfie'Iodg tbnf Mcfcdved'Hir ieadi* ' lit 4at 
hiBbdi,' ittkk^iieaiAy' 40 tflHiieetevttaiff 

Bat» AMr* it> ^ts^Boitioiuiqipeaved to m Madeua; ksA, iithbiiglkaiAMqdtet^ 
dfatervation has kd iM to alter loinewhat the views tre ibmerly enteitdned 
on this head, yet our experiments, confirmed by others proceeding from much 
higher aufthdrity than ours, still bear us out in the opinion, that the theiteo* 
metric photoh^et^tannot iueasitte eonectly^the illuminatft% jioWer'dr^Mjd*' 
IpndiBdf lights. . .1, ^n'.\r,uy. 

ToTyJtrat^ it is afifected by non-luminous heat It has beeti assttHkedfsome^ 
what hastily that the absorption of non-luminous calorific rays is influenced 
by surface only, and not by colour, — in other words, that differently -coloured 
surfaces Trill, rceferis parihtft, ab^^orT) tlie^o rays equally WelL This doctrine, stf 
essential to the principle on wliich the thcrmometric photometer is construct- 
ed, is upheld only by a yintj;]e experiment rrf Count Kvimford's, which he has 
recorded in liis pajior on the Communication of Heat in the Pliilofopliical 
Transactions for 1804, and which he himself allows to be uu8ati'^factorv% We 
have made some experiments on thiji head, which promise results of iiitcre««t, 
and which we hope soon to lay before the Society. In the nican time, we may 
mention, that whatever may be the ftct as to the doctrine now alluded to, 
there can be no doubt that Mr LesIie^s photometer is afiected by non-lumi- 
nous iieat. 
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This has been denied by several of its defenders. Mr Buchanan, civil-en^, 
neer in this city, has denied it in a report published not long ago by the Coal-Gas 
Company ; and more lately his statements have been confirmed by Mr Ritchie 
of Tain {Edin. Journ, of Science y v. ii. p. 323.) ; yet we repeat, that freq^uent trials 
leave us no room to doubt, that non-luminous heat does affect it. A low tem- , 
perature, indeed, will not affect it ; and we must acknowlctlge,' that some error 
had crept into those experiments which formerly led us to believe that it was 
influenced even by the heat of boiling water. For we have since found, that 
the instrument remains stationary, not only before a vessel of boiling water, 
but likewise when placed five inches from a gas-burner, which was covered 
with a rough copper chimney, and radiated heat enough to raise a small mer- 
curial thermometer, at the same distance, five degrees of Fahrenheit. But 
when the heat is more intense, it is decidedly acted on. Thus, at the dis- 
tance of 7i inches firom an iron cylinder 7 inches by 2, heated short of be- 
ing luminous in the dark, and held i)erpendicuLirly, it fell 24 degrees, being 
half a degree more than when placed at the same distance from the fiame of a 
good Argand oil-lamp. A small mercurial thcinnometer rose 14 (legrees at the 
distance of 74 inches from the cylinder. . „ .,, . , . . 

Lest any error might arise from an accidental obliquity of position, which 
it is very difficult to prevent when the hot body has a large surface, and is so 
near the instrument, we rejjeated the experiment in the following manner. . 
A tolerably steady source of non-luminous heat was procured, by placing 
it before a chamber fire well packed, burning clear without flame, and com- 
pletely akreened by a conical sheet-iron baquet, resting with its open end cm. 
the ribs. The photometer being placed 3 inches from the bottom of the 
baquet, and nearly parallel to its surface, fell 44 degrees ; and when turned 
on its centre, till the position of the balls was exactly transposed, it fell 154 
grees. The mean of these observation is 1 0 degrees, which is the true effect 
of the heat, when allowance is made for its unequal action on the two balls. 
The heat in the ]>lace occupied by the photometer was pretty steadily 50" 

Fahrenheit above Uiat of the room. j^irisaui >aa-9 iijft ioy .biisrt wtit .» 

This experiment was ^repeated before a Black's^ furnace, which had been 
kindled for some time, and gave out heat enough to raise the thermometer, at 
the distance of 4 inches, 50 or 55 degrees above the temperature of the apart- 
menL In the first trial, the photometer indicated, at the distanco of 4 inches, 
— r in one position, and 22°,5 when turned half round, shewing the diffi- 
ciUty of placing it so as to expose it equably to so large a suriace. When 
its original position was altered a little, it fell 5 degrees, the tliermometer 
standing 514 degrees above the temperature of the ro(^; and when turned 
half round, it fell IG degrees, the thermometer standing 4. degrees higher than 
bdbre. The mean is 104 degrees, which corresponds nearly with the former 
experiment, made at. almost thi^ same temperaturq. 

So much for the effect^pjt'jn^^fivuii^OHs heat on the Thermometric Photo,. 

J^ut» seooncUyy ii is acted on by, lights of diiOCerent colours In a way that bears, 
no reUUion whatever to their illuminating power. For reasons formerly assigned, 
we shall not at present discuss this subject at large. It appears that lights of a 
red colour, comparetl with white lights, have a heating power su^ierior to their 
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illutmnating power* Mr rowell has found, tliat, I >eforc ai» iron-ball, heated so as 
to b(? fnifitly liiminoMS, the thermometric photoaieler indicated 10 or de« 
^•ees of light in hnlf a minute^ {Anmtdt^ FhiIo<uf^iv, vol. ^-iii. p. 1 H8. N. S,) Mr 
Ritchie of Tain hus i>l).st'rv^'1 thai a ball of iron, lieated so ht^ lo he {'aintly lu- 
minous ill the (Lirk, ati'ccUjd it cOnsiderahly. {Eiuu Jwirn. o f Snmrr. \ al. ii. 
p. 323.) Our ovs-n oxperiments we even iiiore dei?isfre lieloif a cii«aiil>eT 
firo in n stato of vivid ignition, without llamc?, the ].Ii(>{ oineter, at the distance 
©f IG inches, fell 25 desftees hi one ]>osition, and 17.5 inches when tumeil hnlf 
round. The true eftect was therefore 214 degrees. Now, at the distaiice of 

inches from a good At^gand oil-lamp, iXM true indication was only 3 ^egteet. 
Hence, if tliis instrument was to he relied on to tiMtCteM its impentor and 
defenders dl^, the fire gare 42 tiai^ as mucfa %ht as the Nevettlie. 
less, aoeording to a rsugh flstlmate, fiiwided <« distmt st ^AAtk each of 
US could mdce out « tew words of a bode piriMedte diamoAd type, and enlmg 
greatly in ftvoiir of the fite, Us Olniniiilfting po««f wai oMiy ft aiktMMll piKt 
of tiist of tbe lanq^ 

IK^hilia it is evident} tiierafiifeii Aat tb^ phcilortif^of of BBfTjBdte toji^witad 
by non-luminous boat, and that it does «ol eapitm aoMntelf iluiilMlli^ 
power of liglits difikb^ in €o]our,it miuA «t Ihe aftne'tSm ttt aflMPod ^ffiwe 
imficattflns not T&ty wide of the trott) iHioft tll^r ^o l oti y 'airil fiwiiMi*liMBi« 
iioaa boat whseh aceompanieo tibeir li^ are MB^ WtfirfUaq^ 
pear ^ra tbo Wowbig expef&ne^ AH «IS-gk8'|et 41iiehfb» hariiMg^Mk 
peffed steadiness and Qoifbnflltyf waa jAaocd'tfB. ohtetitofr'of ^SoiMV BasridlMltt^ 
|ihotonietor^ at the suoeessiva d S a ftatw cxy 09) and dO'bMhM^ M^4iH^ 

its li|^ on the field of the Snstnun^it was iniSMt ihv^ra^xAClotf ^S^'Stbtad^l* 
On the oppoflite Bnib of tbo Inslruiaeui, an Atgltnd buiiiti 99 boiea a 
iuxcle of i^tha of an incb in dnunc^teP) was jptad^A lit thA^MJUlnedf U9§%Mhfa s 
and l^CrXiedia^s lAotoucter was carefiiify fix0A ftot'lifehA fltM tba oeullte of 
libebumer* Thegisbsi^|^1cbid)cd,^tioilste6inttatio6MlTidyi^^ 
equalled that of the Jet at the dlatanoes alieady inetitlDiieA-; and'ttb poft^afllbe 
apparatus connected with the burner was moved from fbe begiAhitt^ tiR^fte tend 
of the ezperhnent, except, that, as the f!an^s was saocestiviply ttfee€^ fhe bur* 
ner was depressed by wei^rts, so that the photometer was tAfrttfi ^ppedHaiiie 
middle of its flame. The In rest flame was 1 inch, the next 1 J, the -next if, 
the strongest 3 inches. The indications of the photometer, wldch 'tv^re never 
6nally Tinted till it was atationary for two or three mhmtes, were 13, 164, "27, 
57 1. 'I'he true numbers, assuming the first to be correct, ^nfl graifting that 
Rumford's photometer, as we dhall aoofi pni^, i^ives true indications, would 
have been 13, 17 J, 26, and 52; or, supposing the third correct, 13|, 18,27» 
and 64. The greatest error, therefore, is \ix the last observation. Thts pro- 
bably arose from the flame being taTler than the glass properly admitted of,<80 
that it had a reddish^brown ooloitr at top, and cottse quB u tly a aap«rior beating 
power nt that part. 

Now, indcjicndv^'iitly of what h:is just been mentioned, these flarr.c? iliffcred 
obviously in colour, the lowest being the whiteJft. Perhap?' they differed near- 
ly asinuch in that respect, an the light of oil- gas differs from that of good coal- 
gas wlicn consuniv'd in proper burners ; and hence the instrument might pro- 
bably be tiaed for the -Hpecial purpose of asccitauilug their relative iUumina- 
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ting power. Wc shall afterwards state an expenmeiii.« which coii6rms thut 
opinion. At present we may observe, that it does not ooitiolde at all with 
the results ob(Aiil94 Ux.,li«M^.iiM-Gw C(nm^'A Julj 
i824.) . 

All the experiments hitlierto related were perfornied with the photo- 
meter of tiie Astronomical Institution, whicli lias the reputation of being 
maje by Mr Leslie's own hapda, and which we procured, because Mr 
LesKe had alleged that our own, not being made by iiiniself, could not 
be accurate. Our own instrument measures correctly the intensity of the 
sun's ii^ht ; at least it ugroLs i:i itd indications with that of the Astronomical 
Institution. We must admit, hcwovcr, that it is of tiiiilt v coucilructiuu in re- 
gard to the muasuremeat of uiUiicial iigixt. liuL I he fault, wc conceive, is 
«ii0 whkh exists, more or less, in every photometer made by Professor Leslie. 

ac4^rding to t;he in^Snqmation lieceived from the instrument-maker who 
^Hidt'W «wm -uA Wem» all tbote which ore given out as made by Mr 
Ledie^ tbeUadt ball la alwajrs hlowii aomewhat tbickar tiian theotharf in ordar 
tt^amm i^. perfect fVMilO^^. T}m cp^a^ru^Uoii wiU.not cause any appndahle 
a#jlfur as ^ QiigMi liurpoae of li>a photometer, if, as many he- 

1ieiv%the«U|,*iftffa|S mjMOl^^i^m'pmik^ yiltii non-lunuootia heat ' But U wiU 
^ooiaian aiwlaijal,yipr va fibe j|n«i|9uiiaiwt of artifiaal lig^t, which la alwaja 
ajiwnpawiwi ly;|iop4ttP»W^W!» Fpr. the ivBtniment, with one haU thicker 
ihitt.tfcf ijjlhar, ja.xwtb>.ala14.difigwfftial tharpoiiietert it cuight to be, ap^ 
<ftlijr-3E4w1iaifaitaiid<|d h(a> Nq^B-lsuniiuni^ o^heat filling eqiiail^ o^ 
lMlh.hpn»taiitii>»«inAa.Af ,tiip^ muait nmfcf, the li^uQr move hi « dkection 

» TIm flat. iMtawpent with ^l^ch wja op^tad w^ mooffi SkaUj in ibia le* 
^aat than tliat ^ih* ActaronqnUcal Imtlttttioa 4 GU^umatipce which will ae> 
•camiai4^aiaa|lgr;l^,8an!prp4 ii)H«cr^pfiiieUja between the present acpetiaienta 
•«|MMpe fta|i^ai{r,p9|iS^^ the requeat of the Oil-Gas Company* We 
•mtgf wfidf 4bait it ia exoae^ngly diiBcult to avoid tiie Isiult in question. 
• IM» flU- titfa ,aep(wmt» none of the differential thermometers we itave exa- 
•minedare really aqd strictly difiereotiaL It wUl at once be seen, howevoe* 
that the difliculty may be obviated by substituting for the glass-balls cylin* 
ders haU» of metal, which pu) he easily made quite uniform in thk Vnes^ 
A pkn of fuch^aa iaatmuneBt was suggested to us last autuuui by Profess 
WaUaee, and a photometer of the kind pom been afitually devised and con« 
structed by Mr ilitchie of Tain, as announced in a paper by that genttawi 
htely read to t^ l^iety. (See £<Un. Jounu of Sckumt vol il) 

The -loragiMiig dhaecvations will explain sufEciently why the photometar 
>«f Mr iiealie appeared to us inapplicable to our experiments on the proper con- 
struction of gas-^^Tnci'^'- ^h:\\\ next mention our reasons for preferriiig 
the method #r jtjsfouiijQii^ .li£lit,,)|irhidi ^as adopted and perfected by £loiant 
RumfonT. 

The principle of construction of Count Humford's photometer, namely, the 
comparison of the intensity of siiadows, is the basis of all the attempts (except 
that of Mr T^eslie) which have been lutcly made to determine the relative 
li^ht of the gase?. Very few experimetiieis, however, have mentioned in 
libatfway they aj|^|>Ued tliepcinoiple ; none, so far as is stated, nave used the 
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flii]t&lM,v« Imo^ a good dmf^ seti«4 €mf8ippl«e^ the &\»itt,m^ iimcmiti^Mt^ 

cured li9't]ie diedosiik^MBrt*iiCfCfliflMiiti^uBdMiiM& jariv 

Old/ iQ.cypff'iiiwwitf ■ <Bi4e iritl^.^ jdUW tngwil to ^nH^rjVWm'Of'.liUtcs^jl i» 

^t ny8» and uratecrtif tii«,ign9t ftwi ererj.^glil 4BBeatlfHi wr iHw w < l« tWJtl li f 

riiadows, and a very small qiae^ evtound them, 

Tba ot)jectiimi that have beenr pubUdj^auide la-tiw wojla af fnynciiWl" 

ing are three in number - 

First, it is said, that the eye cannot|udge with ii499ii^.|mBcUion 4t( ,t3m* 
relative depth of the shadows This iilyeiE|M||i .9a, a valid oa^ ta the tMHI^ 
method of experimantuig ndrresfba^ ^fcWOb' wjtfiilUy when the obiarv^v 
happens also to have an inaoeoTate eye. But it .i«>fu»te inapplieahi^ tO: 
Count Bumford*8 apparatus, in the haml» of a paRKiQ a^h a tolarabiiyieor- 
rect eye* Wc have found, that evi^ those altegetha: .unaccustmed io - 
sdentiflc experiments could easily distinguish, after a few trials, a diffe- 
rence of a fiftieth part between two Ugbta ; and that, when one of us had 
adjusted the lights to his satisfartinn, every otht-r jierpon in the room (to the 
amount sometiixics of lour or live), unil'urnily agreed with him as to the identity » 
of the shadows. On several occasions, too, more particular facts liuve oci iirced* 
which prove, bej'ond a doubt, the extromo delicacy and corrcctiiesa of thojOye 
in such experimerits. Thus, on comjiaring tw o ^ras-jet.^ ut the saiiie ;»i26 with<94ih/ 
other, taking care to avoid all means of prejudging the (hitiuices, Ihe re^ult'Ofi 
the calculation gave a ratio of 100 to 101.4. And, agiiin, wheu t^^i Ught of a . 
vra.^ candle wms twice compared with a gas-jet, of the saiiie size, several da y a 
ha\ Ing intervened be t\vi\t the observations, mid the distances being piupuwj- 
iv altered, the ratios were oli and Oii.J to 100. Similar Oiu:urrences were com*' 
mon. Tl^eae statements ai;eord very nearly with tiie txp^riea^e of Mr 
Nicholson, who fqund he could detect , ft, ^e^epee of m 30th part between , 
two lights* * . • - - . ! 

But it haa also ojiiijopted, and wHb a gmi-^ fbrn of m^fm* tbat^ . ai^ 
tlMNigh th9 maUiod jai^ccwl^ Vlien wplif4 taJ|^.,^rUmaaiiio jiatHce^ ia 

andtlio e}rv<«Hiiiot i^^me^ thi^.^p^nwiWiff . 

Our fixpefianc^ on thU poi^t.ii^iii our vsksm^ qiMitft lodidViK. UJimiUf > 

ference of cokmr isdp^ti it. fT i ii<Ht«> M»«g»i i'' flB ^^ »illb 
kid to a nwU^T, ii«te»tl|0 4difei;y«!i;,t^j$ili^ 
sngthemoreabloliglitanliicliorBiaifox^ Im 
nippotas Ihe sbadowa aqual. Qiit in thai ^ajr ha wUiat Jagigtli hit«4^.ljbur «»• 
act distance. If the difiTeren^ however, is rery graat, littk or no sdvantiy 
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is gained by that precaution. It ia hanllr possible, for initanee^'titfVotrrpare-a 
candle "with an Argancrs gas-burner, or a coal-gas jet -with an oil-gas burner, 
the differences in colour being so great. When the relation between two such 
lights, therefore, must be determined, a double observation is necessarj-. 
Thu85 ™ the first example, the candle must be compared \nth a gas-jet, 
and then the jet with an Argand's burner ; and, in the second example, the 
coal-gas jet must be compared with an oil-gas jet, and thiit with an oil-gas 
burner. In this way we have repeatedly procured very accurate results. Up- 
on the whole, the objection arising from difference in colour is valid only as 
it constitutes an occasional impediment, not as necessarily leading to fallacyl'^' *^ 

The third and last objection is contained in a paper by Mr Ritchie of Tain, 
formerly alluded to, and applies to all the present methods of measuring light. 
Mr llitehie draws a distinction between quantity of light and illuminating power; 
the former implying the number of particles discharged from a luminous body 
in a given time, the latter the power which these particles have of rendering 
objects visible. The quantity of light, and the illuminating power, he conti- 
nues, are not proportional, except in lights of the same colour ; in the moat 
brilliant bghts the illuminating power increases in a much greater ratio than 
the quantity of light; and he maintains, that the photometers of Rumfbrd 
and Leslie, as well as the modification of the latter proposed by himself, are 
dtfftetive, because they take cognisance of the quantity only, (Edin. Joum. of ' 
SAmXy ii. 324.) In another paper he says, the photometers in question cannot 
lMi4ll6d to ascertain the relative illuminating powers of oil and coal gas, as the 
qitMHea of their light are essentially different, and the said instruments do 
not take cognisance of the fine white colour of oil-gas, compared with the 
more dusk-y tint of coal-gas, {Ibid. 341.) On this account, he conceives, that, 
if the photometer indicates the relative quantities of the light of oil and coal 
gas to be as 3 to 1, the real illuminating power^ taking into account both quan- 
tiitf and quality together, may be so high as 6 to 1. These statements, if we 
uliderstand their import correctly, imply, that lights of superior brilliancy, or 
whiteness, or, speaking more precisely, those which, for a ^ven surfiice, have ' 
the greatest intensity, besides giving most light, are also possessed of some 
other ^quality, i^hich rendera them fittest for the purposes of vision, and which 
the photometers do not appreciate. '■ • ....... c^ .^^i c' ^ , - , . 

Mr Ritchie^s views ai-e novel, ingenious, and trell deiet^fng of 'i^iention, 
but at the same time altogether hypothetical ; nor is it easy to see by what 
facts they can be either substantiated or disproved. In then: present state, 
therefore, they are perbajw hardly a fair object of criticism. ' ' ' ^ 

There may be some particular jmrposes, for which a srhilllnt^se' light is 
better fitted than another erjual in quantity, but of inferior intensity. In re- 
gard to the photometer of Count Rumford, however, it may be well to remark, 
that the principle by which the measurement is made, is precisely the principle 
by means of which we take cognisance of most of the properties of external ob- 
jects, that are estimated through the medium of siglit. Objects represented 
on a plane surfece are distinguished in part by the difference of their colour ; 
but if their colours ai*e simply black and white, as in a printed book, they are 
distinguished in reality by differcnces'of shade. According as the light in- 
creises, whether m quantity or in intensity, or brilliancy, (to use Mr Ritchie's 
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own phrase), the black objects remain equally dtu-k, while tlie white objecls 
become lighter and lic:hter, the contrast greater and greater, and the outUnes 
<j{ ol>iect8 consequently more distinct. And hence it appears, that the me- 
tiiod of measuring light hy the compaxaLive iutenaity of 8hado\vs is an exact 
CTJterion of the relative litness ol" diti'erent lights for such purjjosos ;i.s reading, 
writing, eewing, pencil>drawing, &c. Farther, the Q^e likewise judgeij of the 
ftErms of seUd objects by the relative aiuides of their different surfaces. On this 
aceount^ too, tlie method of Count Rumford measures coivectlj the value of va- 
fieas %ht8. In &ct, of the purposes semd artificial light, there are lew^ in 
'Mski^ liKhi tea «ot art fnMiiely aodovfivg fet liw fidadpls by whichit «£> 

• B«t than «m tone purposes sonwd by lights generally, dt€kfi» ttfum ^ 
ividdi It ifl no criteitiiii. We 4P»ol tasll :byit, ibr anunple, th* sdalim JtoWM ' 
of sevendtli^tsllwdistiiiguiiiiuigcoi^^ Their fltnesaftr that purpose will 
depend peitly on tiieir own celouiv, paiflj en thoee' t6' he Aetiogidihed hgr 
Ihem. It isMCtdn, bowerer, that oolodrgencnUyia heat appreciited with Ite 
wltertligh^ Now,aninereaeelBlheuitenst70f»lig|iiahri[^tend&to 
crease the puiitj «f its whitaseas, wfaiie aa hienafle kT quiatilsr'haa nii efach 
effects tud eeueqvently It appears^ tfaaf, ftr llie sfiedal puipoAe of flppm* 

'ditiHr rvmam in Uafc«lcyHwii<wiii»erejiiOi»iiwfwiaai tirni vn. 
fbtfeae in ^uanlliiii. i 
ft«ie4Bf <he oilier mtie psrtksharfuapoeBeiaf Bjhty anay peiihape ho^idio 

^iteate»rdiK«Bnigtabeed. d^d henee^ iddinlion Mr lUliahK^t^ 
phetonetei^ i« an incorrect Meabnmr of Hghi, heoause it takes into aeeeunttlie 

-qnantily on^, to' pfeMly, to a certain degmey well- foy df«l But still, na 
^concems the great uses of light, its indications are tnae* Asd it is worthjr of 

' n«tiee^ Aat^ in regard t»«itifioiidlight,4fae indications are tmeibr all its pur- 

'^poaea^ toftratlsast as we toirntiow examined thami hnrnien entificiiliMgiil 
never has been, and, whateftriMPftells jnteoafl^'Y no^er can ho aaudk'Wipd 
for distinguLshing coloims. 

The photometer of Ciwi^ Rtnnford, it u weti loMWii, can <Mdy determine 
the relative ittiiBiinating power of two lighta, net their actual miamtili; uf 
light in reference to a fixed standard. It has no fixed scale of degrees^ no eeio 
to indicate total darkness, and no maximum to indicate the greatest SUumina* 
'tion. This is its great defect a-? n philosophical instrument, and its chief 
inconrenicnce in experiment* like those about to l)e related. Theexperi- 
TOcnter'^ who have |H^eded us have endeavoured to remet?}' it. V)v using a WMC 
or tallo vi v'andle of a given size for the standard light of comiiaiison, end ex- 
pressing the results by wrro&iwiahng nuuihers. A tallow-candJe, so far as we 

■ can jiulge, is alt^jether inappUcable U) the purpnsc x for tlie eolourof its ilanie 
is so dusky, thatit cannot be easily eorniiareii even with a jet, nuieli lef?s with an 
An^nd burner. A wHX-«mdle, therefore, i-i the only «tamkrd of the kiiid 

■ Avliich can he usetl at all. But, Gven*^en, it is impossible to compare te:,'ethtT 
experiments made in thnt way with <lifierent candles and by diiFerent jkt- 
sons. Nay, it is exceetlindy qwestionablc whether mucl» reliance can i>c put 
on such a standard, when the same candle is used by the same observer; imd,' 
at all events, it is quite inapplicable to a train of experiments, each of \\ hich 
must be compared witli all ihere&t. 8ueli was the opinifm of Count Kum- 
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ford IiliaMlf $ and he is Bkimkntiy bome out in it b/ Um oiMrmtiua •f 



We ina\' refer, farexiimpie, losouie eTpcriiuc-nt s oii the illuraimtin^ jiower 
at' oil and cord in^, nmtnined in nn elaborate antl inLereHtinpj paper by Dr I'vfe 
of this city, {Edi*i, Fhii. Joum, xi. .'?70«) Tbey nre Ike last tliat h-ive lieen ]3ub- 
li^hetf. a?K^ almost tli; only ouo^ of which the* particulRTs are faithfully recurH- 
efi There are live (kmblc ol iTvations, made on t1if!f*rent days, with the 
ttame burners, and tJiP mmv jrases. 'J'lie bumere eui|iloye<l were two of tb© 
Edinburgh Co.il-C^r.s Company, wilh 10 and 14 holes; ono of the Glaigow 
CoTn]jiiiiy with 10 holes 5 and a lO-holod untl U^liolcd oil-t^aw bumtrr. The 
exprestiioiib procured iur the liglit of u j.rivcji qiuintity of gas, nav a rnt)ic Un^i^ 
in relation to that of a (eiiort«fnx) ckjuIIc^ ni.iking icU light e^iuii to 14), ami 
neglecting decimals, are the foUowing. Far the 

£diii. 10 haled coaL^u burner, 38 in one, and 40 in the other experiment 
••«>••• 1^ OG 43 ••• •■• 

Grlflkll^* 10 ••• ^2 ••• ••• SO •>» 

£di]|. 10 Qsl<gw biini^9 on 42 

U ... 



!<oetDlle•aMl^gebat«roe^db0ervalim ao v«y diioMdwr t eld 
h9m 4oii*» llwt t»» iliafiUBwy^mt to» erieiro iaagpwt 
tltftil^ifieriliimj ^iodaiv the atffiilerf lighffriffT i l i frPTO Hy 
Uii jMtm ttttU iiHiiimiliMry tJMt aM, er aiwert ett iifae beye tiM44liW«>' 

liglhb efliie gtM% tew ih«im«e Jittle evgnd 



U 

wafMjet »£ '»itifHi« ilwuih i I> mjet't^i^emerva ito mi- 
Smati wwhaia-gi—elBr^MMtructed aoceeji^f to the furinciple described l|r 
Sioi, a bif IVmili db JPAfuj^tM^ end originally conceived bf (Qifincl, for Mp- 
plving a tuiilbrm curreaft eC etttethe wick of Ai^fand*! lan^ Bj paaasef 
the yrinciple aUnMto, MtBr4«aMide4»4ieip iJiajHtMdjr ulamJ^on^ a|i fip- 
rcasd into alewv^OB OMiMUiMilS the gas. 

Isitaeiayll iliit»thi^ AppDEMbue nas not ^uite fit Ibr our jiurpoae, becaiue 
tke concuflsiaa caauad in the lower e md . by the dropj^Inf; of the water, and oeo* 
irejed along 4iie «x&t-tiib% produced a J umpiB|^ or flickering fla^e, which nm> 
deied it inqraanble to compare the shadows with nicety. J)ut the inoonve- 
nience was remedied in the following manner. In the original instrument, the 
end of the tube from which the water drops, is bent a little upwards, to i)rc7ent 
the gas from ascending" into the watcr-vcsseL In our apparatus it \v:is straight, 
-and terminated n.^nr the hnttom a little cu]), from the midiUe of the side of 
■which a tube, somtn". tint ider tl::rn the other, prooee<le<l downward, to npL>ii 
near tbe bottom of th" c^aHouieter. By this contrivance, afVcr tl-e -iivat'^r rnse 
to the ievel of the lateral hole in the cup, all that enttrcd flowed gently d')u n 
lo the bottom. The gasometer held a cubic ibot and a hall'; aiul the whole 
apparatn«i -was so accurately mude, that a gas-jet of three or four inches bimit 
frnin besjinnin^ to end without var>'inor above a 2mh ^mrt of* nn mvh in its 
lengtiL in order -to keep Hiis -flame steady, and detixrt any accklentai raria- 
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tion, it was surrounded by a glass-tube graduated to lOtbs of an inch.' As a 
three- inch jet of good coal-gas burnt in this instrument about two hours and a 
third, and one of oil-gas about four hours and a quarter,' we could easily make, 
with one charge of the gasometer, from six to twelve comparative experiments ; 
and we could also compare with each other those made on different days, jpro- 
vided the gas was tolerably unilonn in specific gravity. ' ' ' "** 

Another gasometer, in every respect the same as that now described, was 
used for supplying gas to the moveable C^ht, whose power was to be asber- 
tained. ' * • ' * 

In order to measure the consum)>don of the gas, a graduated glass tube 
was attached to the side of each gasometer, communicating above and below 
with its cavity. The degrees were 50ths of a cubic foot, measured with the 
greatest care ; and in our observations the time was generally counted for 4, 
6, or 10 degrees. The measurements were so exact, even when the smallest 
of these quantities was observed, tluit, on afterwards determining the expen- 
ditture of various burners on the great spale, we had not to alter any of our 
former results. ' '\ * ' " * ' ' 

It is unneciessary to add anV thing &rtber to the prbob ^nineriy given of 
tlie exfaneme*aocun<7' ensiizedlvy diu loetliod of operating.-ijSdme~may sug<^ 
gest, honmr, that wbat ' baa' just l^een said oif tbe Inadfequacy of candles to 
ftnft a atandard of compariaoOf ia it vaiiaiiee n^tli one of Ibe fida rc^jarding 
tbeir light formerly and noir agidn appealed to. in proof of tSie aoeonu^* o^iW 
nodfes tff expeninenting. In aoawer* we baVls'to bbs(^hre^"tbUb; iifAepen^eiitlv 
of tieei^act agreement between &e two otiaerWtibfiB with tbe ob^llelNan^ ' 
bapa to a oertalb degree accidental, tbe mode in wblSi tti3ey'«ere made'ia^^'' 
ineompatiblewithtbeideaofaatandi^ lli(»ciRiidH alter biufidiigB^ 
wai careftilly anutfed $ ita In idifion to Unit' of b WreMteiS^ " 

oompaied, atintemOa of a mimrte^ tilllt began to fiidei and the diatan^vu' 
taken at flU nki^uml' AiidWlMrb»wlifap(Mble ftl^^ i^i^^i a 
candid ht the atandard; we nied o&ly add, that, however olii^^ ' 
fing wto performed, tlie %ht, ih the ei^ierbiient now medtio^ei(']na&^' ' 
after il w«a apparently at iU Wf^tai, m tbe rado of H^ 'to nil' ^o^nl' ' 
dude; the aocurac^ of our method haa been Abwn to obr'MlmSu^on^ 
by the fieqiiencj dt aiuili cmhddences as we have not&0Ba,'bdi1^ei^^ 
iMafanacfoua manner, by verifying by durect obsetvatibD (tb^'trWnomJ^^ 
cal surveys), results deduced throuj^ a c6nnect<kl attiii^ of 'mixed '^oetraitoii' 
-and caleulatiim. " " 

• ■• *' ■ •' '.•■■■I ■)•'■■ I' .^.v, r' -fi ■jdi 
We shall now proceed, in liie second place, to detail ouf experiments rehu 
tive to the circumstances whicli aliecL the degree oL' light emitted by the gases 
during their combustion. Tlie consideratkm of these circamstanc^ Trill lead 
to the discovery of the principles on which burners ought to be constructed. ^' 

Tbe object hdd in view, ao.for4ia we Jai0W4,>. univmaaUy in burning the 
gaaea for tiie pnrpoae.of' llh«riaatin% hpr t>e«a4ya:epdw- the combustion aa 
▼ividaapoarible. Thb fri»!^haa been Mbwal/flMBttMabfy, because i 
aecurea the complate combuitMn of the gas, and because, by incxeaaing the vi. 



Tidness of the combustion^ the intensity and whiteneas of the light are in- 
creased. 

Some accLiiental pbferyations, however, led us to imagine, that, although 

intensity of a give|i ^urfkce is augmented, the increase in thb respect is not 
dwajs e^uivale^t to t^e (oss sustained by the diminution of the surface. 
Tlttt such is really the will #m^r fro^ 4be £>Uowing exjterimenta. 

^lUf^of^ lo au^fiii^ ^jt^e Vm^W^^ <4 tlie,,C(«iliiutiQii^ ▼■rioug niethoda 
Itsw^^m^ jiii^ ffft 'pifxi^ii^ ^ ixghii^ f^ tie of airr Thu hu Wen 
oft rtM irith TCgnd to Aqpinil burnon, either by iocnftsing the dinneler of 
tb^ ft/All^ ^^Vffti^^ or bj lessening tho diatan^ bet^infaen .tfap flwne fuid 
tho,|^|lKia.,^mpn^ ; in other wordi» byoontzacting th^ fimmof^ of ^a^^ipmy, 
hejli vi^,^al^ijijbrp^ q»«nd^.what wiU b» fbe efiect of the ivfene altemtiouis 
ai^^tl|e, s|inplo8t mode of diimiiiiahiiig the sypplir of air, let the centnl air- 
a gajt yif? be.ogntnictod. Thia maj be amply done^ by bingiiig the finger 
Am m^ the bunier. The flame ia then elongate^ and although the inim^ 
^ 4^ )uila^t. iM dlmiiiilh<^> yet the fctual U hai An ali ng paww ia inoeoaed. 
Tim exact incraaae ia indicated 1>y the photometer. Biit it may.be nght to 
ctMore^ thft j|bct. ia.i^endeM oj^ykMa, vi^hoafc the aid of the photometer, 
by me oAf^rvier hia bai^ tonraidi the l^t, and merely attendiiiy to 

thfe ifi^feiiBBy in tiie genand i|hwiriiiation of the apartment. 

H^th th^ -vjeiry .however, of aacertainii^ the exact amount of the efibct,'. 
wt HafL Bttle aBdera adi^pted to the bottom of the burners, and graduated to 
Mths of a a^piare iiwfa* If a coal-gas burner, such aa is used in Edinbui^^ be 
fitted in that mataner, and the gas burnt in it with a flame of two inchea, it 
will be found, that, as the aperture ia diminiahed by the sliders, the flame be* 
eomei^ taller and taUer, and the light greater and greater, till at length the in- 
crease wiU^acbuu41^ fypM^ to a fourth, a thirds or even a half of tbe origin 

Thus^ '^WSBL a ^five-holed £dinbui|^ coal-^ burner, the air-apertuie of 
which luMi. an area of /^ths of a square inch, was burnt with a 24ach.flame, 
the Bgfa't in relation to that of the standard, a jet of 3.2 inches, was aa 206 
to 100. ,3ut, when the aperture was lessened to ^'^ths, the flame b^^ to 
elongate; and when only ^^^th. was left, it was 3 inches long, and its light had 
increased to 266, or by somewhat more than ^th. — Again, a 2-iuch flame in 
a 10-holed bunier gave a light, in proportion to that of the same standard, 
as 452 to 100. When the air-aperture, wliicli is ^^ths of a square inch, was 
contracted to /jths, the flame rose to 3^ inches, and gave 583 of light, or bet- 
ter than a fifth more ; and when the aperture was farther lessened to ^^^jjths, 
the flame was 5 inches long, and the light 665, or nearly a third greater than 
at the beginning. — These experiments were frequently repeated, and some- 
time* the increase of the li^t was even greater. 

If the flame of the burner waa originally shorter than 2 inches, the gain 
ef&cted by lesaening the supply of air was considerably greater; and, on the 
other h&nd, if the flame was originally longer, the gain was less. In the last- 
mentioned burner, a flame of an inch and a half gave nearly double the light, 
when it was lengthened by contracting the air-aperture to j-gths of an inch;, 
a. flame origiAoliy 4 inches long does not gain at ail by such a change. 
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At to the Madtafewiiidi lii#ilgH>eittwteiB iWM^ < Mh. thg iliilwrtinn 

' of the supply of air, we have liiTaiiabl/ xemar^ed, that nothing fitttfHt m 
gnined, ftflar the fteMr hmini'tD he tipped/«itb< hraidi^ ' iUieidhig-ee the 
qptrtaieit <lim<iiliihrt ftie lute iti iriri» <ehw» eBtyeiMiiUy acgnifi 
e yeHerytad at- bn^ll^ehrwro tlnt^ M fkal^4, gml <ni»MBi ef Bfiht » 
gainedir^ verjlktfeamatecf thepuniyof thetittt I]ilhe>«m4» 
pexiMent Mmiliiiiied efaiivey4^ d^ ttp wl flMee-^if m nejr m llie'««9M|ni) 
oT^ latfieB Menai ehanb ae |^ori^iA|tee» the ol|pBd.94»dh iiM '.B«t»' 
hujeiiii tihia |iriiit Ul UmIiiii aei nmnMeieMjr iin|iiiiiwl. elthni^h IfrfliflNi HM 
ttaievnlfiiil^iwseued. Whenem it hagM to he tlpfnl villi faraii% ««7 
fiwrther duMeqfcwa cfcthe eir ehe ahmniahefl the 
t ThwihctBleiidtothecaBdaflioBtthftt»iii«pderle(Atifa^ 
liglihfc'wth.gy InwKrr, jJie^^iy of 'iirei^^ to be tuch m tohtaaijlhrpiroii. 
ptetdtf f batlAelywbettUlshiBcsloeiiqletdgr, iiod^lt8iiM4,e*theiii»» 
twey, anich kkat, aiyiiiylBg taoie afa toieedet' the m g Am %m mom' wx y m k 
TUe ie the p>iacii»|etoiihidi we h«re eeeeal Iumb dhidfldt M beii^ tlM» 
IptUe we-heve ' Ic^evd, while '€ttke;vouriiig to detflnuiae the rarione pomto 
]» a» comtructioB of the httniem. The combtfatWttef the gai theuld aafcttF. 
m w e Tiwiiiy than is suffldent to geoderit camptete. ' 

l!1ie cause of the loss of %ht sustained by tie ftee^atqpply of air will be 
fmmi^ we apprehend, in the otoar and ingenious exphnefciton ^ven by Sir 
BuBBpharey Davy, of the source of the light of the gases. SKr Humphtey 
aap pbe eii , that a white light ia-giwen out only by those gases which contun an 
dement of so fixed a nature, m not to be volatiligaihle by heat caused 
doidiig the combu^ion of the gas ; and that in eoai-gas this fixed elemetit ie 
diareoel, formed by the gas undergoing decomposition before it is burnt. The 
white light is caused bv the charcoal passing into a state, first of ignition, and 
then of co!-;-!bnst!0!i. Consequently, no white light can be produced by COSl OKI 
oil gas, without previous decomposition (>r ilic 

That the tjas undergoes decomposition before it bums, and that the carfaOh> 
naceous matter is burnt in the white part of the tiame ia the ibrm of charcoal, 
is shown by placing a piece of wire-gauze hoiizon tally across the Avhite part of 
the flame, when a large quantity of charcoal will be seen to escape from it un- 
bumt. And, that this ]irevIous change is necessary to the production of a 
brilliant w hite light, wiii appear, if we consider the jcind of flame which ia 
produced M-hen decomposition docs not previously take place. For example, 
if the gauze be brought down into the blue part, wliicli always forms the base 
of the thune, no charcoal will be found to escape. Or, if' the gauze be held at 
some distance above the burner, and the gas l)c kindled not below but above 
it, by ■which arran<::^emcnt the air and tlic gas are well mixed previous to com« 
bustion, the llaiae is blue, and ^U'es hardly any light. Tlie reiuson obvLuusly, 
that, in both cases, the air is at once supplied in such quantity in proportion 
to the gas, that the first effect of the heat is to bum the gas, not to decompose 
it. (On the Safeiy-Lcunp^ p^ 48. e< teq), ' 

We mat xirfor to the author's pap^ the pioo& adduced in at^fert eC 
na decijriiieb. ^, 

k. atqp ftorther ha tibe jcfutigatkn ef iJieae/ewliNM yhananaMj' 
would have led Sir Humphrey to leinaiic a onions Ihct aeon to be maotioiiedy 
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Mnd^ tl» propoftMMUx wfnwr ligbt g|v«D oi»t by tbeijMs at high Umn 
iilMrdrntkniiiflf teat*. Tli^iuppljAC#r iowiMl^iManeiiBJiipropiKt^ 
tathehcigltt^f.tlie cflbiaBi cf fhae. On tfMr «Mi ]NMi^ii»4lM0liljif jwk 
propovtioiiali wk^ilw-aaM^ilt^Mli^fe iiaptM 
and Ikm ft-kiger propoitianrif l u id eiy ndw mp p M l tin ii ilMtei 

bt BfcccjMM y to-Mttdi^. a ^i iowJ hi t thg yincyle dmmaBgf» » to the woit 
mwiiBii ll innilfi tif tinrtiinc thn ^t\m fiir flin iihhumi iif IHnmjiiaflnn W« 
1mm llwra- flNdi llHit die mtauUj of tlM oonibiistioii Aould wtA begreafo; 
thui 18 ueoeMuy to its bdng oonpktei. Now,diaiJBi»Lal*ajigiireBft itmni^ 
« «piite .te ' gmtteis A* Mpiditj wftk vUdi it w eooMMiL ' S/met it 
nmW tr iiTiMbV to raKftik tlie cQmimttuMi?i|i Mucb as pmSkAt^pm^lMk 
*%frt¥rtrr eaiphiifed finB'ttatendida mt aliiDtftMBe t^ie gas to be burat with* 
ttl untegau^^pMiwiis «deflan9Qiifaa0. So i«r «aw0 bav« yot tM, bov* 
«ver, |be prwar wsmmk irlilfih are useM on the former, axe apt to be iiymaaun 
on the lattCTiacQfiiiitg wbsn Uie inteositj of the combusiioii suipoases the 
mit above mentioned. Acoordiogl/, when it is desired to increase tbaiatonaity 
of a light, whidi am be done opXy bjr incveasii^ the sujiplj of air, mtans aunt 
be taken to counteract its tondency to bum the gas befiira dacoRipoaitioD, 
otbenrise there will be. a loss of light in relation to the »p^ditiixe» Thus^ 
aajenil afterwards be seen, when the central supply of air in a bumeor la inn 
HPHBds'eitber by enlarging the central sdrJiole or contracting the diameter of 
t^dnnmey, the increased tendency of the gas to be consumed wiUMNii de* 
eov»po«ti<ia fltiiMt be pravented by multiplying the jet4wiefc 

Tfa» diciuiiitaxices wfakh, through the open^cm of the ftregoing priiw 
ciple, 'tStect the light given out T17 the gases, may be axxaziged under thne 
holds, as they respect the flame itibU^ the constiiiction of the hunier» and thft 
of the glaas-ddmney. 

'H ""iKe only poWxelative to the flame Itsdlf which caU# Ibr oonnderatioii» 
is ita^iengih. The rdative length of the flame haa a most Smpoxtant influence 
on 'iS^' fi^ti Tor, as the flame is lengthened, its li^t increasea in a much 
l^ter intio than the expen^tore. The Ibct holds true both vidiMsavd tie 
dnq^ jets and Axffmd buiDom 

Mat, 'With r^iar^ to single jets,' it is very well shown bj the fiUowing. 
Mties ol^expeiimenti^ In whidi the standard of compaiison was a S4ndi Jet of 
OBsyflSi jQBpee. Gnv* IMKI) and the vai^'&g jet» also of tiie same coal-|ps, was 
gfa&t^y lenglftfened from 8 to'lB ihdkes. iThe light and ezpenffituie of the- 
slBB«fanr bein^ each supposed eqW to 100^ the numben fiir the ^Sfibxent 
Imgths Aflame 'weife as fdlowa, 

# » * I If I , S^JW*^* ^. *3*^IIC^> ♦4*lrtc)fcw K^^^BflAe ^^4A0fte 

Eipendl^uxe, • - 6^5 IOI.4 |S63 149&^ 10B.2 

Consequently the lic,'ht giren out by equal expenditures for «lch length of 
fiame, is in the following proportions, n^lecting decimals, 

100 ' 109 131 160 160 
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It t9pMC99 thenlbffet tbit tlie quaiitUj eotl^ givai owJwtf 
ligtemaJetaf5 'l»^tliininWof8 ooly( itid thai jiotbing is |«|iiqiI by 
lei^^t^oniBgitli«7«|kd5ineb^ , 

Tbe MM fict & equally illuatnted by the foBowiiig ieries with uil-gai, in 
vMck tk*/4iMiDd vat an ofl-|^ Jet^f S iaches, and the varfing'tighf was 
^inereawd auooefiivdy from I to » Indies. i&»ni^*'^^peomiMvi'^ 
atanAvd being tahin as ianmi^ at 10», tl|fcniiiiibiartM«^ 

light, . - ' M «M ' • ' ' "W 

By calculation from these numbers, tlie followiug proportioiL}^^^|»rtHjj^e^ 
fbr the light oi*^ egual ^i^ntity of gas at e^ch eievatfo%..^^ ^ 

.1.00 m m \ mr. m'^' 

Bglit if ia a ^^il^eJadi Jft, fwd mifrJbair io«Kltetfteaj0tfaft9iffrifaiBi(te 
to 100). The inpr^aae UppCMfia thavdbre to b« exactly tbe iame asnwtii' «oaK' 
gaa; but it caatff aian t^^nrttifit of' 4 iadbeit' 71m apMUIogiiKPi^ M'tidif 
glf^wyw^lO. ; ■ *i 

' BecunSfy^ The augmeatiition itf the lighA.iQ a ratio greater than tlurt of tii^ 
o^ieiidltare ia much more lenwikab^ oaemplified in thd case of Aigand^r 
burners. Thus, the foliowisig WfinS$» W090 obtained witfi ooal^s, devatM* 
in^ the flame of a &4ioled burner succesarely^ froi^ half an inch to 5tacbear 
The standard was a 44i|cb ^onl^ jflt, and,aa'MbMyiitB%ht^and e)qpen^ 
ditiwoavekalceiitgtlOO.. - • • ^' ' - ' . • 



' Hidl. 'tmetL' %(Mk, ' ZML 44itehi Mncft. 



from which the following numbers may he derived, for the relative light of ti* 
given quantity of gas in sulIi a burner at varioua elevutioUK, ., i .[ 

' \ 100 282 560 662 «^ 

T|iait:ia, .tbe ]^t it incveaaed she times, for the same i^(^atbr^ '%V 
nosing the flame from hatf an inch to 3 or 4 inches i but UMe or ho^ld^ ^ ' 
gained by raising it Mgh6S<qi ihiodatC9ip«ito of burner. 'Tht tp^dfic gtaVi^y ' 

of the g^s \ras 605. • . ■ • ' ' - 

With oil'gas, too, the ^niin is cqujilly remarkable. A'^-inch jet b^ng taken 
for the stiiTidaril, and the tluiiie of a Ifj-holw! fNt). 1. Edinburt^h Oil-Gas ' 
Company) burner beii^p; raiset! successively iVom lialf an inch to 2^ inclica, be- 
yond which 4t,CQiddjU)i bO'iawed without smdang, the following data were' 

prwjured: ; /. ' . ■ . -i-f*. f /. /.vn . - -^-j?" 

i f ^1 «l i» < I ^^r,iOio<J nrijnn:;oia ^>di ,{lm"iqm» »lv t ' 111 fliMUf 
^ This expenmtuva is f^rmewhat leas tbfUiLthatiif Tt"n"ifaHf ith jet, 
because there was a sFight leak in the standard gasometer. ypM/^JjUfft^ er- 
ror, of course, does not affect -iT * * " 
aioveabie jet to each othen^" 



ror, of course, does not affect 'tl» «tlt^t>f'Chj^' i^f^iT^M^UM 
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* I tkefL " * 1 incL 14 inches. 2 inohet, 2i itichfs, 

' lA^hU ' '-' 31.3 * 153 241 377 -Wo 

tlxpenditure, 97.4 IJS 216 'TO * * 288 

• ^13wa>^F»tf"g ^M"^ fitmihitf inA to 24 inches, the light for a given 
fBpstitjr of gM U pro giwri vely afigmented acaily llTe tlliMi. Sp. gr. 9lti • • 

in vinr what been iteted a€ the meet eccmoBikal mode of bmiqg ^ 
prnt^^^tm^Axj^aidhanurif whoi die flame Uahort, ^ lupply of air U.toA 
pBift finr tke qiiantitjr'of gas, and cooaeiquenilj the combuation Sa too Tivid, 
pro]k)fflion dTlhe gaa undeigoes p'Mvioua decompoaition. The aame 

hi^liie 
Pbi^iallMjet 
iid,' g anaa nu Mi rtj ;fai propoitkn'to tM row 
eiiAtlniertdtte'teliMoftftetiA * 
ItviU be inftRed Aom the ftngoiiig ieniaika» that. the Ui^gA of'tbe* 

I eri att Mpaihiinia rtgaidfaig the 
ia«K%hk i«d>lftit lio alMl^oMliiriott aul be dhnm fiem' 

litfdt^ftn neiitaHWliiiB KWi affected. Lefculaiip.' 
rittia»>te«rihliM»lM«#letf tfwUghf eTni ana i( cod. 

hlMraHiiiik Steady « inchee'fti' the'lbniMri 
and 6 for the latter), ia 2 to 1. If the experimenter rediiee' the bll-gaa Jet to 
SWbei, keee^ the coal-gy»Jet at ft, the prapQ|rliii%ae atabted from the da- 
ta we iave gi/?a, (p- 1^^)% w^U tm .oi^ only 14 to 1. on the oontnO^^ 
>'*4^.»l^Myfet^^^ kept at 4, and th»coaLjpw J^ahortwwd to » hwlwh 
pioportion, acconling to the data given above (p. 10.), wiU become^ 2| to U, 
OtiemttmitU'im tatting that errors of this kind have been actwdl/com. 
mitted. Feckston ao^gnts in tfa work on Gas-Ii^tihg, that the earieat^'mode 
to dilsnnine the illuminating power is to buni m eandl)^ against an Argand 
bui?nej^^ j^ ^t ^ .^Iter l^ flame of the'teCler% fneaae of the ial»|^caok, tfll4M^ 
h^if^fff^ ffqtf^ (P» 21r) ^ Mmilar oversight will in ^lart aoodunt for the 
low muminating pp^r asaigned by Dr Fyifir to oil-gas. He faaa inibrred *fr«m ' 
the experiments formerly quotetl, that the proportional light of •oU^ Mi'))^ 
gas is as L42 to 1, {Edin. Phil. Jouni. vol xi. p. 371.) But tho edal-gas-^aa 
burnt in its burners »ath a iJ.ioch flume, \\'hich is Veryneariy the'tnoA fiivt^uiv'' 
able elewtiou possible ; wiule tJUe ail^gas burners had a flame ot If iAch only, 
being just two^thirds of tbe;^v«tio)B most tkvourable to ithat gtis. fbl- 
lowing the data ^ven above, the necessary correction be made for anf ek'vW-' ' 
tion of 24 inches, (which, however, is not even the most favourable for the 
burner? T>r Fyfe employed), the proportion becomes 1.66 to 1 •. ThejuilT 

We have t.bsorvation made at the height of 1 f ; hnt «e may safely 
take the mean bctwoon the results ihr 14 and 2, namaiy 4UU.-'<'« ' : : ' " f *• 
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experimeJats, so far as we Joiow, yet publish^, which are obviou^y exempt 
^ frum tliii iiuiuce of tu ur, aac those of Mr Brande. He has detailed the par- 
ticuhira of them minutely, and expressly mentions thai the flamt;i> wtre burnt 
with theif full intensitj, short of the} productiou c;!" smok^j. It wilj. jiresently 
be 8e«n« bo^eyje^) ,that this was done with(^t bdng aware of ^ its J^nppft- 

ftune unoii its luriitft if* Idiil tibeiir^iiarv mnib^ jb£ aitorino tk* flime /oi, ns» 
buqiffi 9ifieiit#fig to, tli9 fliiuitat9»f>f ii|gbt ieq;un4» h,, rery ^fym^heipii^eom 
immmIwI- Fflflt each bwzner.tlMHCie ift^but niMi hiinht ofJbiiMi wiiifilk la tettuaak^ 
4^1 and ^.]^B£d hy f^di^d^ 

uroDOstiiHud to the diminutiaiijaf the liidit* Fiir.eBUQDleL Ah* flMmih nf 
»&-Mitd«ciid-ga8 bniaitr bem^hiiNd fie^ni itt «din«y,<i^iw)ttc^ tjy^. 
i**if iKttAt !■ *M. m — fowfii iMMt I imt th^ifmrniidifenrfr tar 

^w^^^M ^^^^ ^^^^^^^^y ^^^^^^ ^^^B^w^ ^^^^^^^^^^^^^^^^^^^ ^^^•ww^"^'^^ ^■^^^^7" ^^^^^^ ^^^^^^"^^^^^^fH^^^^^^^^^^^^I F^^^r" 

a thod o^lf « lo^ ocdBr,.th0i^' to ]^¥0 an fmm^sA ^^pqgimSitV'^pdlitf^^fl^ 
mt mtantitieajQl'i liiik^ which. inaBX^SMMyiiieKa BMukL iliflftiint hmtiT 

«i AiwiM he naiA or Km imim An»Tlil h ft — iwJmJ wSth' MMBim- iiiiitile,iDiflfla^ 
of t«tftiA«fitia»t- £n/t fntHmer nSR fhm xcntni mmilx of flV u Ahs Ajlfft ■ 

floed* ' It iwwt he flbtiBui* hanewcs* diat thfiijciBtoiiicn of a mifalic noirauuL 
and m» Ijh^at whomlv gi».ihr tl^nr ow» um qim^ q^.»«li»;ai»i)ot 
▼oaieiilij buxn it in any bamar wttb^ the fa2g|Mr.aiid<n¥»t &?ol^|J)^,4d^^ 
tjoQ of flame. Foe |C,thal was done, a a)ig||t0poTeinf^t gf the gl^fff-^j^ipgwqr* 

2. We shall now pM^jM^ the considei^atlivi of tbevnrimiTpifiiijto in ^le^^p^ 
atrucUoo of the Bumeza, which influence the lights ^i^^.p^JurjI/lf^gnigf 
j^id the fij^ in order is the diftntheitifr cjg the jet4M>lefc 

' lieasohing from the principles formerly laid down regarding the most eq^ 
noniical way of burning the gases, it will be inferred, that, in a sinfr-le jet, tha- 
diaraeter of its aperture ought to be such to insure the complete cambas- 

- tion of the gas, but not to render it more vivid than is neccssarv for that ef^ 
feet. If the hole is tooiaige, the combustion will . he incomplete, becau^4^ 
flame will be wide, and the surface exposed to the air disproporLioijaUily smaUf 
the charcoal proceeding from the Jecomju^sition of the gas will either iM>t jburn*t 
all, or burp faintly, and in cunsequeiice the jet will smoke or have a brown <XH 
lour. 11^. on the contrary^ tbe hole is very email, the tiame, which corre.spoiid* 
with .it, will haire a proportionally larn;e surface expoited to the air, and, in 
consequence, burn too vividlyj and without iiroviuus dcvrimjio-sition of the gas. 
Accordingly, if oil-^aa is burnt through a cou.i-|^a.s Jet-burner, wliicii i*i coipv- 
monly a 2MLh of an iiicii in diauiolor, its tiauae is bro^vn, and light feeble? 
ii' coal-^'as be buDit through an, oU-gas jet, which varica in diaiuoter from 4. 
4dth to a COth, lu iJamo, tiiuugh very while uhuuM Uie middle, gives less iigbfe 
than in its own je^ and hasa longba?^^4 jWfts $;o^Wi^r,,whkh i*t Mwn^s 
sent when the eoqibustioa is too rivjd. , / . i f.i : r a : * ' » : { ' "•*> • 
The diameter bett filtedibr «ngl/^ jet-bunie^ l^peo^ to be.about a 281k 
of anlnchlbarcoa^aa, and a46th ibr oil<|E^ r Wp Imw ijtot^et JtxmAe^mT 
««I7 aceiBtte I9cpna]iwiita o& this eoint wiMi> j^q^p^V to jioal^ v butyvcer.- 
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Gas-Buriier^, and on the lllumiMting Power of tlie Gases. 19 

tainlv, with coal-^s, as now marfe fibfb, the diameter cannot be advantagmts^ 
made less th.m a 28th part of an inch. As to oil-gas, we have found, that, whcft 
the specific gravity Is 044, the proportional light given out by 3-inch flames 
from jet-holes of a 60th, 50th, and 45th, was, for equal expenditure, fi5, 97, 
and 100. It is probable, therefore, that for good oil-gas, varying in specific 
gravity from 900 to 1000, the best diameter for the hole of a jet-burner is a 
45th. Jet-holes, so small as a OOth, are not only uneconomical, but hare also the 
id^fitional disadvantage, that their flame is easily blown out. 

The single jet -burners of the liOndon Portnblc Gas-Company, of which a 
branch has been lately established here, are constructed differently from those 
now mentioned. The apferture is in the centre of a little circular plane, about 
t sixth of an inch in diameter, and six shallow grooves are cut in the plane, 
^fWoc^ing like radii from the aperture to the edge. The flame of this jet is 
much broader than that of the common jet -burner ; when 2| inches high, it is 
abt to flicker like that of a candle : it is obviouslv more du^kv and yellow than 
a 3-inch flame in n jet of ordinary construction ; and, altogther, it is very like 
the flame of a tallow-candle. It cannot be raised above 24 inches without be^ 
coming brown at top, and then gives about half the light of a 4-inch flame ih 
• common jet. For equal expenditures, the latter gives 9 per cent more 
light than the former. We question, therefore, whether thia new burner is 
any improvement on the old constnicdon. '^maa lai ai m mmi 

'As to the diameter of the jet-holes for Argand burners, our experiments 
she^', that it must decrease as the quality of the gas improves, and as the 
holes are multiplied. The diameter which has appeared to answer best for 
coal-gas, about COO in specific gravity, and when the holes are ten on a 
circle of ^*oths radius, has appeare<l to us to be about a 32d of an inch. This 
is the drill used at present in Edinburgli and Glasgow. The proper diameter 
for oil-gas will depend very much on the average we choose to assume for its 
quality. When the number of holes on a circle of ^'oths radius is 15, which 
we shall afterwards shew to be the most appropriate, the diameter for gas, va- 
rying betwixt 900 and 1000, should be a 50th. AVhen the specific gravity was 
fiSO, the most economical diameter was about a 40th ; for if the diameter was in- 
nPMSed to a 30th, there was a loss of 6 per cent, of the light ; if it was dimi« 
nishted tb a 50th, the loss amounted to 18 per cent. ; and when the diameter 
was only a 60th, the loss v. as 39 per cent. When the specific gravity was 778, 
nearly the same quantity of light was given with diameters of a 40th and a 50th ; 
but with a 30th for the diameter, there was a loss of 1 1 per cent ; and with a 
COth the loss was 20 per cent Hence, for such gas, the proper diameter would 
be about a 45th. We are therefore justified in assuming a 50ih as the pro- 
per diameter of the jet -holes of Argand burners, for gas varying in specific 
gravity from IWO to 1000* The foregoing data likewise shew, that much less 
injury is done by makihg tlte apertures somewhat larger, than by making 
them narrower than they ought to be. The diameter now assigned differs 
fipom that generally recommended elsewhere. The burners used in this city 
before die Oil-Gas Company commenced their operations, had their holes 
<iriBed to the diameter of a 40th. This is too wide for good gas. On the 
other band, in the burners of Taylor and Martineau it is about a 60th ; and 
i^foiae of those used in Dublin^ it is almost so small as a 70th. In both of 



these the holes are too nftirow ; not onlr is there a positive losat oi ligiit, l}ut 
it is likewise exceedingly difficult to drill them umiormly^' ' •' • ' * f*. 

This leftds us to observe, that, next to the diameter of the holes, the iMlSt 
important point to be attended to in drillkig ibem, is their unifonnity. When- 
ever some of the hcdes are wider Utan the rest, even though the diflbreme be 
very triilhig, the ilame has a teadeney tOilM^iMM'ill peittl8*flxntB tlieifti^ 
\jtmti&% consequently} befof»tlus]g«i«(dflaiiMOM& iM' itV'flnrilllMUe 
'^iMtiimii^ pi^tfrbeomne Inoim andmolEe ; and; iSbtetitmi tflBwiiiite 
U tuned down low enough to pumiil' a]b«)Bbg» It iNixm wllik^»^«Mkliifttl*vU 
p^i^jure. An^oll^ bunwjr fliould nerer be reeel«4 ^^mn the tradesmaiu 
\m]m iti flun^. fit the hei^ of 8| int;^ is of nf^y equal hei^l^t; all 

The next point in the coBBtroction of the biunen, is the distanee at whieb 
theJeUiolesdiodd be placed ftom one anotl^ . « . 

The fint fiHst to be noticed imder thu head, is, that the ivoeesevte 
a gieater ratio than the expenditure, when . aereral jeltr are united together in 

^ iof eMint ^ giving a lighib e^niil to- oiae wMK yi dle, cn n |Bi i ne^,C4D,qi^ 

j^iMrl|Maea^MB>n^bv]^^^<^ th^ .ligjbut o$f ,l«i» .eindl^ 

consumed not 6400, but only S600 .cubic Inches. In like manner, an Qil<^|e 
^ fipir]|ig.t|bi:]i|^ of ooe cajuile, consumed 80Q ,c«hio im^l, .wbils^ in « 
Jl^^rMfd )it»nm% which gave the light of eight cand]es».»the eaiypenditure was 
joot 6400 hut 3900 cubic inches. That is, for equal expdi^tures, the Mght^cf 
^ jet was to that of the buxiier ep 100 ^ 24ft in tbe cwe^ <rl^Swt,. i|^«o 
J^OO to 1C4 in the oeae c^oO^ , 

> HoUi of these proportions, however, and espedfdjiy i|u^t (at t^,Ql^|fi(|iit 
I^H^aiS' stated too high. Mr Brande burnt tiie gas in the Argand htffiqfifi 
the moat favourable height of flame ; but in the jets the flame vi^ re- 
"fuhited \fy means of the stopcock, so as to produce A Ugl^t equal tp |bhat of a 
wax-candle burning with full brilliancy," (p. 21.) Now, at its most fevour- 
able elevation in n jet, even oil-g"as gives a Hi^'^ht fully equal to tno wax- 
candles ; and olefiant >j;us will of course give more. Hence, when, Mr Jinuide 
niade tlio liglit of the jet the same as that of the wax^antlle, he must have re- 
duced it to a very uu&vnurable elevation ; and, consequently, the oxpresnion 
for the reiaiive light of the Argand burners tuma out proportionally high. 
We have found, that, when oil-gas was Imint with, (lie paost fovonrnbk lici!i;lit 
of flame, in jets and Argand bunu rs ot the ^je^t.^i^ni^irnction, the caliu vi its 
light, deduced from a great niimbui of experiments, varied from ijOOrliU to 
100 : 150. When coal-ga^ is burnt under lavouiahie ciicunitttajices, the ra- 
tio Ia very nearly the same i and it thence appears that the gain, uiising from 
the use of Axga^d bumif? 'WT^^^^i^M^o^^ one.i^ l>iej c^nt. iozga^ of every 
quality. 

The advantage derived frora comhiiuu^; Llie jets together in- the fona of 
an AigaiKl liuriior is very ditlerent, according tu tlic iiiterval left between 
them, "When they are so diataht that their tiames do iiot.Jneet, no ad^'antage 
is gained. This ha^ bcuii taken notice ^ Mt BTan4^ . Uwt he 90etW; to 
hint, that every posaible advantage iagaijAed^ jy[j(h^,fl|uniei Minpljr meet, OPMA 
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Tfons* 24.) We have unUbmlr found, however, thuL there is a pro-" 

Ijress^ve pxin accord iii^ as the jcUholes arc niadti to appronth neui er aiiii uegrcr 
each otlier. The tblioivLng series of experimentii wiUi uii-^as will pr ore this 
I)ro}iTcs.iive ^aiu, and settle the limit at which it stops. A buniLr, whose 
circie of hoks waa of an inch iii dianielcr, bcia^ tliu adze of No. 2. of the 

£dinburgb OilrGaa Company, was driUed with 10, J&, S?U, and 2a hoie», 
ASOUkef' an inch in diameter { and in eadh the gaa was burnt with the nuwt 
A^6unA>le bei^«f flJune. The following weitt Ihe resvUti ii» raktipn to the 
M^tand )»paidiluveof « l-ioeh jet, talno Mch al 100. 
xr:t -f ^jjj 1C ' XV. -XX. , XXV. 

* Light, ' ' - 360 * 860 * SOI 409 ' 382. 

£3menditure, 367 M 296 289 27ft 

from whidi the fidlofring pmpp^lMnis naj he Abtiincd fir «)u4 ^petiditum* 

... ^^,fj..s„» 1,.,: M ' lis- ' MM . - jIOJ^ 

Hence it appears, that no advantage is gained by combining the jets in m Ar- 
huivie^ of Vhcfsil:^' mentioned above, if the holes are only eight in num. 
Bei'V ind^Oitfttlie ^jlSn ilto nM'iiierettse afler the number amounts to 20. 
ByitiAla ^tbe Mtttontttrewews cMteed with otter dl^gM^tewrvof varioua, 

' •'-'lllifUlotr iitttatiigeoult ^&««nce, therelbre, for jei^tofim « flOlh oTan indt 
VtaStaHkUt, is y g eths ^iiA itM^Nr ITo h$ife remutM, thut, at Ifali distence, 
'MM^t'W fte llifal^'iitedb, even eo m t»l>o Barely viMe^' th6 Jefa'aw 
MtiBfed Ittfi^a'ttntfoitt ti^^ 'Tlnliaprf wSb nu^he adopts Ibr tlM eoa- 
•trnctkm of all aorta of homera. It la neoeHoiy to cAierfc^ howaver,' thdt^ 
]HibUe ebo^iMiy^ nnall ate Hibla to a 

^MjWiw'tt&fcviftiricii^'^iift^ Aatt meiilloii whati wo ticatr df^tlH^liiflki* 
<(M«f 'tlO^iilaMUdh^^ <te Bgbt Ob aeeoan^ of tlul dlijUtarahlfeliee, 



iilMl^tfWgytecbaiiiy s^ea olf experhonents trould than Uftte tttfeeti'holaft 
liJbtftfa 



'^rFbe' caii^tftbe «up«iflodty of Atgiiid'biinwn ov«r Jau, lir Itf'M aoai^t 
^MratHhi^'afittffcl^ whidi tan baeti alkvaar apfdOatf io^ ai^fflaLft «h« ii}.. 
'flUtfNlh^fmtC&g^ and of thoAoMler ofJMM^ 9b*!BMihd^ftto * 

' » i ap gi a 4lrtlfcaii5aHy-received Mea, that «*it kMrihgtO ttta^tftulnilftiMhe. 

^Ig^pl^^^fec^ Ih the Argand bamer hy the central eun^nt of air, 'i^etM 
'ttbf^ rapM hf ihi ji^Ias^tube which sorroundls the ftame,** {PhU, Tnm$i 1090, 
p. 22.) We hare^hewn, horever, that the ratio of the !%ht to the e&pbndt- 
tijii^is'by liof nildinii alVrayS ih(^>6afeiM by 6uch meaii«^$ aa<^<on the whole, a cor. ' 
ffecter e5(plMiflt{bn'^lIf^,llheit'4ih« AMfle eomidetehr united fiV>m the 

b6Cttiih,'ii'leM fttc^^e/hkl iU'ei^^osed to the actiori of the air, less air, 

muiAi mhi^leid With gii^k M Ha eidt^^^nd coaaa^attt^ latt eif %ha' faa ia 

burnt without previoris (loconij)osition. 

Any one inay remark, on c>tfnninrnrt» ^ p-narl Arpanet htimer, that the baatt 
of blue lis^'lit, which, we- have said, arises^ Iroin the bcinc; burnt at once m 
the state of ^a.s, is jirdportionally much shorter tiian in a jet; and that the 
body of the flame lias tio hhie margin !5!ri? the jet-iUme. The ditFerence is 
aCili moie ohnoin on tempaiing together a good Aigand burner with one of 
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of w V!U<>UN I|iJIW.Mtter, tli^ 

conU^g' as the Jot-Holes we dcUled aev^. '^^^^^ o^^j 

streaks es^is^ in,<:Qime«t|p^ with the expose of f pr^.^«i|^y la|;ge 
Iso^ to thft wil^ 9ppea|', on taking into i^count the.fiipvL o( ^e ^amML 
wen by cutting it acnwi the niiddle wUb a pie^e. ef vi^^j^MVEe* In t)^ QMUVi 
ner, if the holes are so near that the jets flo not separa^ at the lovest po^ble 
elevation, the cylinder of flame will be found to be perfectly even ; but if 
the flame is streaked with blue, and made up of jets inip^&et|;^ Wi^^ \^ 
surface, both eztOTUijUy and internally, is fluted. 

The distance we have Assigned for the jet-holes diifcrs considerably, so fiur 
«9 we have hitherto examined, fnnn that adopted in all the Ajrgmid bl^nifll^ 
at pfe^t used for oil<^a8. Those made by Ti^lor an^ Martinetv, and gene- 
rally used by the oil-gas companies of London, are the most C9|i|ect we /l^/^ 
seen ; and the distance in them seems to be regulated by s<?n)e ^^ijid pri% 
ciple, as it is the same in burners of all sizes. The distance in them is i!jA»tha 
of an inch. The opcnitives of this city have deviated fjom the rules followed 
by the original niiiivers, but for what reason it is not easy to conceive. Th^ 
distance adopted in Edinburgh, before the Oil-Gas Company commenced ope- 
rations, was I'J'jths. By the alteration we propose, a saving of from 7 to 15 
per cent, is ettected over such burners. This alteration, too, besides adding 
to the q^aantjty of light, greatly improves the brilliancy of the flame ; for in 
the improved burners a flame of 2^ inches gives fully as much light as one 
of 3 inches in tJie old oil-gas burners, and consequently is whiter and more 
brilliant. The burners of Dublin, of which a considerable variety was put in- 
to our hands by the Oil-Cias Company here, do uot appear to be drilled oil apy. 
regular plan whatever. One of them has 6 holes at the distance of ^^j^ths, 
another U at iVc^hs, another 10 at focths, another 12 at I'/oths, another 14 
at iVsths, and another 17 at T^Vo^hs. The expenditure of the two first is ex- 
tremely wasteful, being, for the same hght, nearly as great as that of singlo 
jets,; and cypn the two bst, whi$:li app. thg best of theip all, §boul4 have 4^ oc 
eight holes more in the cm:le» , „ . , 

More.attentipi^ seems to .have been, paid to. the constructlqn of' coal-gas 
burners. Fecks^n Ecpo.npinends, that, tjiie hol^ should be set at a distance of 
^Vs^hs, which, for holes a 32d of an indi in diameter, is si^ci<^ntly near, (On 

tile 89ine ooostnictiftn, Ooe m.^P ^ ^ 

meters a^d another Hmva^clrf^ f^-.^^^^-*^ tK^.distance dfflia 

Je^t^iolesisjibout ^^J-.thp. . ' „ V • .. . . * 

It is not easy to conceive how the CM'-Qfs Compaiiy of tliis c^ty, when 
t|^y 2iad Jtt^^ter^ before tJienw sbQi^d,]ui,ye a^^y^te^ apd ,r4taiue{l sf^iong 

buoi^ mow. mi^ lor their custopic^s^ The la^^^pf^ w^ 10 i^o^s^ h«s th^. 
same orcle as tlliat of Glasgow with 14 ; ana tbe am^Spst, witk 5> boies, has 
the same circle aif thc:t of Glaigow with twice the niupber. The distaijcta aiftp. 
tlicrcfore^ iV*^ ^ iToxiner/ and iV«^ u> ^ lattcx. Both 999, vi^.it|^ 
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GaS'Bumers, and on the lUummattng Tower of the Gases. 2S 

economicaL In that with 5 holes, the experimture for a given quantity of 
light is nearly as great as in a single jet ; and the Glasgow burner of the same 
Aze and expenditure gives at least 20 per cent, more light. The 10-holed 
burner is better ; vet the addition of four or six holes to it would add to ita 
light, without increasing the expenditure. 

Coal-gas burners do not require so many apertures as those for oil-gas, be- 
cause the greater width of the drill compensates for the diminution in number; 
80 that the jets still meet perfectly, and form a uniform cylinder of flame. But 
if the holes are made of less diameter, they must be increased in number ; and, 
within certain limits, the compensation effected in this manner is complete. If 
the diameter be much diminished, however, then there will be a loss, because 
the column of gas becomes very thin, too large a surface is exposed to the air, 
and it bums too vividly. The principle is here precisely the same as that which 
causes a loss when coal-gas is burnt through oil-gas jet burners, (see p. 18.) On 
the other hand, good oil-gas will burn with a flame perfectly united and smooth, 
though the holes are less than the number formerly mentioned, provided they 
are larger. Thus, it bums with a smooth flame from a Glasgow coal-gas burner. 
But then the flame is yellow • ; for the column of gas is too thick, just as when 
it is burnt through a coal-gas jet burner ; and consequently, the charcoal result- 
ing from the decomposition of the gas, does not bum \*'ith sufficient intensity. 
It has sometimes appeared to us, that, taking the expenditure into account, 
file yellow flame so formed, gives more light than the brighter white flame 
produced by small and numerous apertures. This, however, we do not state 
positively, as we have been unable to investigate the subject fully. But, at 
all events, it will not on that account become a preferable light; for any small 
saving it may effect, is more than counterbalanced by its comparatively dull 

appearance. . ... , , • 

' The remdning points to be attended to in constmcting burners are less itoi 
pbrtant, and more obvious. They are chiefly the size of the circle of holes, 
—the length of the burner, — the breadth of the rim, — and the diameter of the 
central air-hole. ' ^ -^ • , ■ ' 

" The diameter of the circle of holes, or tlie si;?e of the burner, will 1)6 regu- 
lated bv the number o holes. Those usetl by the Oil-Gas Company of Edin- 
burgh have ten, fifteen, twenty and twenty -five holes; and, consequently, their 
circles are Jths, ^fi^ths, ^«gths, and yVoths in diameter. ^ / 

The length is not very material. It only operates b3r affecting^ iiRgfltly the 
central supply of air. Those of the Edinburgh Oil-Gas Company are an inch 

and three quarters long. . ^ ^ . . . l , - ly . • 

The breadth of the rim should not be grekf. Because in that dftsfe the air 
fidls at right angles on the column of gas, breaks it, and mixes with the gas ; 
and consequently, a greater proportion of the gas is burnt without previous 
decomposition. In the burners we have recommended, the rim is Te^ths^ 
fooad. Perhaps it might be advantageously made narrower. 

ilie diameter of the air-hole, if it is cylindrical, must be regulated by the 
mameter of the circle of holes. But as the circle of holes increases, the sup- 

•,W^ mean of course compuralivcly yellow ; for it is still a bright, beauti- 
nil flkmc. 
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]]|y of "air iiwreoMft-m^ grMler Tutio thai^ tba flow of' gas. Thxi», the expen. 
4iluPft<^tbe four burnientnentMn^ is in the latia d 100 to 177, 

■ <l it M Ct while the supply ^^yim the ititl« of 100 to Sft6, 44?, nnd G31. 
V^kte^fut vett^iik fMmerly maUioned^it im|^<he of advantage to ietisen the 
supply oT^itfr, by shaping tte'dincMldl of''lll»*lftigitr .|MnMfe«'JiiBt4Bl ismted 

pte^ik^fiifMvMfter' ttii^yBstakilBN('iiiWdfc>'ain^ t|l:ili:(ili|h9«Mu■i^ 

liteipteleHsMnMtloil ef the gas. 1 TlMvlMiliMtJHWMTllrUUW 
tttttiMi^lrt^, HhiAor tfee haul «l4dcb'we ibklt'i»# iiWwcd'tgjOiBpiit^ nMfyt 

ifcii |^RMii 4«hitirtA«y * • » j' . «j .-^ .i,^. .J .-.Ir j 

a d 

tMidy, itnA ^(direnf the (MbiiM^ " >' . 

Ihism whtt W»& ftrmerly Mid tomeettaiig the aflbbkof >«BU<f«iihig the mbi* 
blutt&Mii'tlitte nnfflt «tidalliy tfe* chrttfa ittddkHH, bc(^d irindi iti aetitilyt 

«dhptl% to each bther th« lAt^^ heliree»tiiei«itiu>Leiy the-diameter n$ «he 
«ir-itpert<ae» tntf the fbhn of the n^ast ehimiier 1 uMd^ eomequently, aeaoa* 
of these eni'lfevttdetb vary, ttlthoat necessitating some alteration in UwMty 
flD iform or pro|Milltti' of chintn^can pointed ont^-which will -aurtrm Sm 

every kind of burner. *• , . '-i 

If the bumer is so constructed, that the gas is perfectly oonfomedirithout 
a glass at aO:, its light cannot be increased by any form of ^^hinmey. This ie 
the C9se with all burners of which the air.aperture is large, and the jetJudet 
far apart. For example, the iive-holcd burner of Edinburgh gives as- mudi 
light w!tb a na^ed flame as with any kind of chimney. Its holes are so far 
apart, that the jets rise an inch or more before they meet, the air pln js freely 
roimrl them, niKl is therefore supplied in sufficient (quantity to burn the gas 
t}iori>iin;li] y ; conspq\K iitlj, the only use of a glass chimney for such a burner 
is to render the liarue steady. In order to effect this, without rendering the 
combustion too vivicl, and causinfT a loss of lij^dit, tiie chimney must be mry 
\vk16. That in common use, which is (> inches long, and 1.6 in diunictcr, an- 
swers very welh If its diameter be diminished to 1.8 or 1.2, the tiame be- 
cxfmes ^(fHet and more I rilUant ; hut, at the same thaact the tight la diminish^ 
ed in the ratio of 100 to bO and 

The ten-holed gas-burner of I^dinburgh is likewise so conirtontcted as to give 
nearly as tnuch light uithuut aa with a ciiiraney, and therefore it requires a 
very wide one. That generally used, which is l.'J or 2 inches in diameter, is 
scarcely wide enough. If the light with this chimney be 100, it is diminished 
to 81 with a chimney 1.6 wide, and to 66 when the diameter is But the 
glass with which the gieaieet light iaid 'Uie tteadieat flame ore procured, i& 
one contii(!ted to ft nlMn!Q# tAbe lit the r tip 4lf «h«'4lBie^> 41m lover cylinder 
bemg ilmliei ]toiig;'«(nd'1.7 iHde, the upper 3 by l iWStbMdl % glass, the 

r3gtkti»%aeaM^toU4tmAtk9t1^ 

"WM tlie h^lei ef a homer iiv ImMMeA In ttUMAerj w tfaH ihe jets o^ite 
at the very bottom of the flame* and the aiMq^eitm b at the same tfaae iniaH»' 
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it will be obacrved, on kindHng the gas, and gradually Increasing its flow, with- 
out putting on tl« glass chimney, that the fiame contragtB by degrees at the 
top, and at length almost tneets about an inch above JL\\e centre of the burner. 
In this state, the flame is yellow ; and if made longer, ^hy incj easing the flow 
of gas, it becomes faaro<vn, and smokes. The reason is obvious ; because, though 
the outer surface of the flame, is properly burnt, tMe intea?nal portion 9f the 
gas, tlecooiposed hy the heat,. is not consumed. 'Ihe pir r«f|l»9(^p^ii|^^at^^ » 
tween the jets trum the out^ t^Une inside of t)ie flaiq%jBad»Ali0«Qi9|ii|lrW«- 
Knt is too feeble. In attdb>*.biifAer, it is necessary to enliTOii,.!^' mflVl^ 
titmfiby iDHMBMng the €«BiBnL«tiA(Wt^^^ .M»4 .tM# 4»' iiornhj xiMilQ9 

tnoe belween tiie flune and thechinmey, or, in other word^. | j||y e 4 }« p (y ter of 
^ dumiie^, Mii«Smitium. Accordingly, If the diameter be dimlnUhfirt nio- 

WhdgiaaMm, end tbe point at wliiditecQPf9nGt»i«inU..W^ 

tpfjiMwiiliitwiiljl if itfUsJitlitMPiei <wiactiaaii|g»»i»t»>^ aw»i 1»n9«»'f;]b^9 
4MMiiMMritfiMteft^o]t«ai^^ S«m^kxf»^ ^owfh we * 

iHMTi|iiiil— iililufi iik«dMte.«a.#a4(9iModitw-e»ttbe giea^ lifl^vUl 
flMlliliI mlifM tfin flUnii in fally <fai¥»d rmiTi MUtI that the combustion canpot 

Iha MNdta e£ actual experiment. 

futj^MrtJ— llito <if lirtHiilpfllllCitf jfrirnin of j^apses required for 4ifieren^ de- 
aiiipttnikeC tolrtiillbwire imay. laentkm. tfwse we foupd best fitted for..iba 
taifaifeaB'rwlKkdiiwcre iMOd in the series o£#S|ppwents on the efiect of approxi- 
iirtlimiitlin jfthnlnij (p Til ) /XMe hurper with 8 and that with 10 holes 
gAB xnost light witk a glass an inch and a^l^ ti9< diameter. When the nuni. 
|^<o£ Mtn was increased to 15^ it was requisite to lessen the diameter to 
^JiuAjand two^-tentlfes. ,.T^ same ghiss answered pretty well when the holes 
i^muffineiftytiikiauaa^iv But when th? ?f^:,i^iyi^,T#ve^:^.,4)^ 
fcti)t|^iM tto, diameter was only an indb. . 
Ti >Tbe hdght to which the flame may be raised without smokipg, or Uie ele- 
vation at which it girea most light relatively to the expenditure, diffjsrs very 
much in tiiese iMerent burners. In the burner with 8 holes, the nja^imum 
of lightifi'at 4 inches; in that with 10 holes, at 3i inches; in those with 15 
and 20 at 24 ; and in that with 25, at 2 inches only. It is singular, tliat all 
these flmmea emit iieiirly tlie same qwntity of light, t^s may be seen by in- 
specting the numbers for each in the Table p. 21. Now, Uie flame of the last 
burner has only half the surface of tliat of the first; and therefore, an equal 
surface of it gives twice as much light. Accordingly, the difference between 
them, as judged of directly by the eye is most striking. The flame of the 8-holed 
and lO^holed bumer is streaked with l)lue, dull, aud flickering^ That of the 
16-holed and 20-hoLed burner is steady, smooth, without Uiljeatrea^Srand of « 
peculiar sparkling star«llke appearance* But ttiat 0|f the humor with 85- holeSi 
which, for equal surfaces, gives a 'filth inffV tiMW.tbe preceding, is hy fii* 
the most brilliant and beajuytiful light we hw» eitf tew. t%pwtt§ima^y 
myjsd tahe ^ewiae thenoefc-eooiioBucalr ' ^< ' 
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-'i^Slwtef«*# exMmiied' the chief circumstAiices that sffect the light given 
Mla^ eot&^AcSipa'dmiu^ we shall corrcltrcte this part of 

tb^'flitf^ b^H'ifrtibre Aaamii^ttf lAat has been ascertaijied, with tlte view 

.Lf:^MMiHii|i|''«iyeW^W j flame is streaked witlt 

Utoc*^ gr^v^^i^ ytJkm ^W^aiilldiW^'«te& answers ,best fbr coal, 
.gas, suppoang its specific gravity to Tarfiroia^Blto^ W^^ VfllAtfte 

^ ■ ^ ■ i» ■ I - .. . < " .. t • >-t,iM,Li[nii ' 'iiiifi till '* -i^'-i^- ah-^ <i i ^nfrift**" ^*^*"* 

<VBnr UIIIH U flUIr llll|H!I10BIJJf | WMU W f^PSnme IS gRKy sBe VEBOenEy VTW 

tte^cMnrtjey nart**. - ■ * ' ■ ' ■ i - ■ ■ ^ . 

in choosing a fannef^ therefinre, it was requisite to' consult liaiiii^f 
and economj, vre should uhquesti(»HMy recommend tbat'thej oonstmcied 
tie pnndpfe^ the burner, described in the M page. Btit un. 

ISftuiifttely the glass i» so^ very ^ear the flame, that the dSghCcit- agit^itsdn of 
the a&f (H* motion of the j^iaii, or increase in the flow of the gas^ 6auses it Hi 
fmrrefVe, and Htnke the drittihey. Fbr the latter raison, in'pafticidar, it can 
ti e r er be u?fed by the ctist^mers of a public 'company ; localise it would he ne- 
cesraryfor even' one to reduce the flame of his btimers whenever a few lights 
were extinguished in his neiajhluuirhuud. In crdtr to remedy tlii? ineoAve- 
tnence^ the burners of a ])ublic company must always be so constructed as^b 
bum the at some loss; and on that accouut, ;vc have rccomnieni!ed ttiilt; 
the jitirnhcr (if ]-io]'._w ou a circle of ^-^ths in diameter, should not exceed 15. 
The glass chimneys for the ibur sizes of burners" formei ly mentioned (p. 2S.), 
should be 'y"oWi*< ifths, isths, and ^^th*; and their length ^^hou Id be about 
<> incites. As the mouth of the first of these would he too much ohsfrurted by 
the cross-bars of the ^lass-holder, it should be enlarged a littlo al the bottom, 
like those for' Argand oil-kmps, the contraction beh^ just ai the bfglrthing of 
ihe iizuncw ' ''' ' ' ' > -i^hj vi' if(nJi>.'(jf< lu^ j.*i.' / iji «:.»,,', v-",, it,- 

. . "I,! .,•-! :« ;,ui»t oil: fe-^ijlffu .i-jv/iitjf j^/u^Ii'm.;.-. » ij '.«f 

1 ' -4 - I .-f .ii<i' icr ^^^^ noi ' in({o tifj.-.'. i J «» 

t „.».■<•>.' I '.;m ; r :jJ ,■'1161* • > u . jh ,J f / i*. '..,1 T,.i' 

!El»e hist svi^ed weliaTeto wtuidai^f^jt^^iti^ 

Fo>^ asceitainipft On»i|NBp|^;Wious, mt)m^Jmi^ik^^ pyopos^mojrck 
f iffi i g) ^,^^,SM^Hja jneaaurenneii|.Air the(%h^ n^thods ))avc be^^aJti 

deduce4 n\or^fir<J|^ direfitly from the,^^k^^ora(J}^pi^pi^r8:^J)r lien^Xof Maij^ 
cheater, on the composition of the Illuminating Gases. He found that th^ 
<«U contiin a denae g^a, the oleiiant, which bums wiUi a dear white flame, and 
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GaS'Burner^y atid on ^ flUimifHOting Pfmer of the Qasct. ^ 

other gases, such as carbpnic o^^ujt^, light carburettetl hydrogen, and hjdro- 
gen, whkh are most of tlieui hghlcr than olofiaiit, and which give out vcory 
httle light during their combustion. And ha showed, at the same time^ that 
the proportion of olefiant gas might \)e estunated, on the one hand, by the 
quantity of oxygen, required to consume the coal or oil gas by detonation, and, 
on the other liand, by the diminu^iou ca,used iu the v^jLi^me ^f th«^ ^ui by the 
action of chlorine in the dark. ^t,^ ^fritrv -yft'-^-TP ^.nhurn'' 

Three methods^ of estimating the relative light ^if Qiil and coal gas, have 
been deduced from these researches. ^^ vj^ 

,r, In the^r*^ place, as the specific gravity must always increase with the quan« 
tity of olctiaut gas present m them, and as that gas was thought to be tlieir sole 
illuminating ingi-edient, it was inferred that the iJIumiualing power and the spe- 
cific gravity follow a certain ratio to each other. What that ratio is, must be de* 
termined by careful comparison of tlie specific gravities with the results of actual 
measurement of the light. The only attempt yet made to do this, has been by 
Mr Leslie, who supposes that the ratio is a simi)le arithmetical one ; that the 
illuminating power, in fact, is as the specific gravity of the gas. But his re- 
sults, as will soon be proved, are fiu: from being correct, even according to the 
indications of his own photometer. And, after all, it is quite possible that no 
relation whatever exists between the two qualities, because Uie specific gravity 
is liable to be increased by the presence of various gases, which lessen instead 
of augmenting the illurainaUng poweu, ^^Sia-je^j « ?)-«^>odD-fii 

SecQiuUyy Dr Fyfe of this city has supposed, that the olefiant 13 not only 
the chief illuminating ingredient in oil and coal gas, but hkewise expresses, by 
its quantity, the exact relation of tlieir illuminating power. He therefiure 
conceives the illuminating power may be estimated by the absorption caused by 
chlorine iu the dark. He has even compared results drawn in this way with 
those procured by actual measurement of the light, and says he has found 
them t^ corre.spond very closely. ui / .r.-^ar^r 

It has been lately proved, however, by Mr Dalton, Dr Henry and others^ 
that, besides olefiant, auoUier analogous gas must be present in oil-gas> and 
probably in coal-gas also, which is superior to olefiant both in 8j>ecific gravity 
and in the quantity of carbon it contains, and therefore nK)st certainly supe* 
rior ah>o in iiluminatmg power. We may add, that tliis opinion is eficctualiy 
substantiated, by our having procured an oil-gas, wliich, whUe it contained 
but a sm^U proportion of carbonic acid, not exeeeduig 3 per ccni., was neyers 
thelesa of higher specific gravity than olefiant, or even atmosjxherical air itselll 
Now, this new gas>likc the olefiant, is co^densed by eldprine iu.thct dark ; and, 
consequently, the condensation by cldorine cannot be always projiortioned 
to the illuminating power, unless the two illuminating ingredients are air 
ways in the same proportion to one another, or unless there is but one illumi- 
nating ingredient, not the olefiant, but a per-carburettcd hydrogen gas. Nei* 
ther of these positions has been proved. 

But, farther, the extraneous ingredients of oil and coal gas, if M«e may use 
the expression, are, in all likelihood, not only negatively, but even positively 
injurious; that is, th(j illuminating ingredients wouU'give more light without 
them. Nay, it is even probable, that the loss sustained differs with the rela* 
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ikma tkak tttkkm'aMmiim llmtkmMaimmkidmStijfi qpHte?aioiiiiHiHni 
|iigiliiteliifWfrt#B^qri|»aaa't>4hfe light of t^tdmcleha^iitetltT^^^^M^ 

proposed method. BvAi^htr^^mM^tb^dip^amAilbr^immk^^ 

•dfali«f cbMpfrMt'Ujtfid jM»'llie.aiifnimlif« iPfiii*rM 
inlMidrflf.««^ • Hm Ig rm w un frto tfrlmfa^ deed* .aiiti #iittifft|anM)» 
MrtlHij Tttimi titiffTfiliilrir nintili^nirit^Tnn by chloiine J6 aDd46^theillain» 
mlisg powor wm only as 100 to iHO, instead oi ft87 1: a&^mgrfn, wfaea^keoiti^ 
]illjifi»los» wm l9UidtB7i'>tkm«iklkremm&t^^ 
iasliadi^ 284. r no: <m.; • 

' Tfaere is still a. third 'Wmihodi wbich was proposed b^r Br Henry hiipisgl^ 
but which U eyen less accurate thtan the two ^egoing^ and has sidce ' been 
ajijandoned, wp beMeve, bj its ingitiom airthon It consists in detonatiiig th^ 
gas with 4»icy|(aa, And valuing its power of iUuminadon by the relative' ifamai* 
tityof oxygen that disappears. Several objectioas might be sftated sigalmt 
this plan ; but it will be suiHcient to mentioo cHie obly. As in the case dftiia 
specific gravity, a certain ratio may exist betJween the illuminating power amd 
the quantity of oxygen which disappears. But the ratio has not lx2cn deterL 
mined b.v actual measuremei:it ; and, at all events, it is not,'asDr Henry at 
first supposed, a sini])le one. l\>r, accordiog to his own tables, the relative 
light of two gasi^'.s liuving the sjun ific gravities of G2(> and ;)0<i, is only S to 4 ; 
while we hflbve ii^und that Count iCuuUord's photoa^ter iodicvtes a proportioil 
«f I toS. r . 

At pvesent, therefore, no method is known for ascertaining the relative 
light of the ' gases, except by actual measurement of it. A plan, indeed^ 
ha^n occurred to ourstives, which will have the peculiar advantage over 
tfwmrj other, of giving accurate imiications feren in the hands ot a comL 
mon workmaii, and, consequently, of btin-^'- tit for the e^ ci v dav iise irfOas 
Cunipanies, liut we have not yet finisiicd the obscr^'ations on wliich the 
acaie mu^t he cuiibtrucled. It coiisist^j in simply burniiii^ a jet of a certa^ 
Iwigth throv^b' an aperture of a given diameter, ti-om a i»mail u^isometer )af 
perfectly steady pressure, and neliiig febeiea^etoditumu So fki m we have 
hitherto tiied, the eipendilliMtfriUrhftaavevy acouiiate ^tetioBi of the light. 
B«ft..|fea<4Hlieiii not •.eboply inimte.'inie^TQflniBd^ wkbt'i iiMk^^et reqiiirea 
fo'lU supportitwipe mpdi^f aiftgwawifl^Ma(MHi>if|ithe proportionid tight 
ifiiot«llto8»kitMl to.24 fully* c _Itl4Ht(«h* Hinwi^WMwigh: eqoMkin stfiw, 

teqi«ml-4talenwHi to the nwlfa .di a roi k di gy Jfcectn y ^<t<»i rtl l e il 
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TlwiiiscrepancTldbfit existni among tb.^ opinions of variou* well known ex- 
perimentexs, regarding the relative light of oii aiid ctxil gas, n &t tirst Bight 
cpiiLe incompfrehi'iisible. apprehentl, however, that the facts mentioned 

in the previous part tills: paper, idll Recount satia&ctoxily ^mtost of them ; 
and do not doubt tfaejr^ wokild ianre'^aodoimted eqiudljr'VieU for ally hod the 

^-fat Addition Ihg j a wifa ftrtm^ wtmAk 'Coacmiug the ftUKan widdi 
MfalAM»llMf«ni«|qMdMte phalaiMtiiv% *mkfiBaMm Anmb ti»>giiibting 

wUkxf/itmm ^MowrtfimBi^. mm iMmtftirdfiMmlimw tiMni 

^lii^ittiponuice^ ^rlMi iptmtttftm'^mMm Ili4iid quality omwfHn. 
AfflliFlimdit/irf tiic gas proMM AonfitQll'alk^iDBlTtrtlV'gveaay «itb«lM 
mlMlii irith tliiHnDd»«f applying llift^'liM^-^tlvttoiii* uMUbln^oniMi 

aki^Yisiei Ifam a little abm.400 to TOOL Tlifll of JLondonW^ltMfMl. 
Ilin iBillfy ITW wdfitwf mnMritiT to taM«'«tidnf 'ai '«tf|)lif7«d'iitf thr 
^nM% Mhit aWi Sir DMrvf midiJ Ui «ii|faritt0fati at-HMtfedhafdi 
(iftii ih^RffBfai^ ^ vL 4MiiMt &) I«iitealtyiiwiw^«07*< Ti»gM 
iMiiijiiiiHiji Mafclini nifflliwi iiwiriiliaikii mm di wirtf Iw , IH iTrtntty^iiliiM 
m^jk*)' jOke HUlmliMfr MdcgaivM elated' by:lCrBM«i in lhe*B^ 
An Leelure ^-lOO, .Md-OTycdflrfigwMtjr rf44l>, and #rcn tli«f best lie 
hMiniiMiilMiil wit exoMfM^ ' T&e wont cotl.^iv»«ter examined at EiMft* 
tangkaasiftiO^ and ie very rarely fell shc^ of 'lfla fir Hettryi Atttid^ thit 
Ibe gas IprepBied from the Wigan Cannel ooal (wfafich is nearly th^auK as th^ 
lilii hfwi)»i and drawn from the pipes after the retorts had worked a* ' 
IwucVtaied froof €30 to6d0. The coal-gas of Edinburgh r»;^y exceeds 699) 
fail7^ aa^cefoaiid Kt'8o highfts680. By&r the^iatiaf tuttnto ef specimgna 
of Edinburgh gas, therefore, ydll be found to have a specific gravity befw^ee^ 
MOiand 620. ;It8 mean speciftc gtavity, deduced from not les« than twenty 
tHals, made last autumn, was exRctly 600. The gns ot" (ilaagow is generally 
said to be at least equal to that of Kflinburgh ; but on what good authority we 
have been unable to learn. Mr Anderson of Perth aSSUias US, tliat the spe^ 
fiiic gravity of the pas of that cit\' is so high as 700. . 

There is evidentiy, thereibre, a great Lliiference In tiio quality of coal-gas 
jooade in diiiecent places. But, it wq may judge i rom our ow n trinls- vnth the 
gas of Edinburgh, and from the data furnished by various t xjjerirnenters re- 
ganiing tiie specific gravity of the JLoudon gas, the quality doe* not difier much 
ia iJto same place^ or, at least, in the same establishment. ■ ^ " - J 
T This fact must lead to tku inloreiu^e, that the process for the Wtanufacfevil^ 
of coal'gaa is now so thoroui^hly understood, that the workman tain IbUow it 
with perfect regularity. It i3 exceedingly probable, that the manofiucture of 
.COai-^jii ii»^ likewise nearly as perfect aS it ever will be ma^le. It is now many 
jMBfaAiMalK has beea the object of attention among men of ^ience^ and since 
iW«Cixm8,|mbJic eoinpaniea iiave^^b btiuiukted by the sprrit of commercial 
rivalry to do t^ieir utmost for improving its quality. Many experimenia have 
thtnjfim. .laid* for tb»t end, both by scientific and by practical aiien; 
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ajj^iu con^^t^iasti^ mast ci^bbe^p^r^ktikzB of its iaanu£actu]«ilwre teen set. 
tied "witk great precision. The richest material, the proper. 15wm Mud size of^ 
the retorts, the best method of a])})lving the^heat, the due degree of tempera- 
tufe, the best construction of the aj-paratus for condensing the contaminatinff 
ingredients, have been separately made the subject of long, frequent, nnd must 
careful iiivetttigatiuu ; mid little diiliereiicti of opiniuu now exists ou any 
them. . , - 

.Yery different is the case with xxQ-gas. An idea genendl^r prevails, in- 

t» among manu&cturers, andhas been adopted bj some men of science^r 
thft quaUty of oU.ga« la MIMfe to tltfr'ataift wmkty n tkt «f cml-guh. 
Botiah appeantatey^ c«%|Daf«d.lA'tNfi^ 
tlwkyB pretty nearly the fcaittk "^e miS!tmtj of ^ nuitei^ iihgHd luitu- 
lead, <w<9m j wirtfc n^ ko'ft udij^irnij.^ W quiUBtx of ihe ^ !n dtfitoeoijt 
; Old this ooBatfcntloii ii atr ImporUurt' one^ in ijegud lb the rdntire 
eMUomj' of the jtwo gasea i .heea w oe^ ai^nmiii aa lhuyinidi^ diH^xnee 
of naleiifll^ tiie quifitjr iff 'coal-gila, h^Werer Well iitede^ *«nd hb ir e y er niicb' 
ttke>nde of uMniftetufeiiiiij be hmifter hepretU* mat ilvi^ coptiiHi». 
viSy difc^l in differen|;^^^ ' * ' 

,^jPiil%c$el£^aBotiMer"cnMi^^ dtttoibe of nileilal^ aeiiie^ 

lyV,tt M <i PB In the moie- of mundBctore i ' 8ittl« ' contni^ to the geoenH 
njei^^the mode ef anmrfbdlKR hae afviioaied tio vtlioth mone itSSM, ofld le» ^ 
pi|Hree^7 widn^^ TfiatSt. 
itf kai |i6Kftct^ wid«nfoo^ will i^ypear fidni^ the cotuadafatlon, that no ezpe* 

I film till 1 1 •' ■^^fc-*'^ «ii?--»->f - ^v^^-^-x ..^ fc. . 'mim.i^. , \i 

xWRNO sotiieiHiy eJUJWMfe'inQ aceuiMe nanrarneanr nveno puDiHniNi TOi* 
pim^ dreunlrtiBi^^lJie itniiNiftefin^bf -"oik^ ^hlcKidierltft ^ ' 
ayj ritjigf dlriilrf ifvry p^iti ho'ttteritta to in mimti&cttiYd^ tMBttvai ' 
ottMdfat iMeoeDat mia e ttkd^^ aand th^ gireai difibrenoes prevailr aMOn^ the ' 
ce«ea fallowed in difierent 'plac^ WkSte tiie method: dfiUidatl^i^ l^ltfttj^dlSr^ 
tiMl« iitnsettled, th«r qtudi^ of thrigae^u^ be very i^rec^ot^ itid;' toliae^ 
qvetttly, the whole process will app^ to be one of gi^t nieety. Of' t^ no"^ 
bettei^ proof tan br furnished, than a ihct which hUT eothe ilM6r^ bbti^^V 
gas made by th^ same workman, tiudet dtcUniktiitic^ to alT 

lowas77a^ r ^ .. . ^ . 

Bereft these causes ofrsribty in the tjnaHty of the ga^ ire tielieVe we m^ 
likcvrise add differences of material This circumstance, indeed, hai Kttle in- 
lluence nt present, and has perhaps even les^ than is generally hmagkiledL ' ' Gaitf 

of very <1 liferent qualities has been made from whale-oil, cod-oil,' pii3iA«>cfli, 
C#oo»-nBt-oil, and linsecdoil. Bat'as these oils do not differ reTy-W^tfiffelly 
from one another m chemical composition, we snsjxTt that the gaai would be 
nearly the same frwn all, Tf the' process Tras proptrly adapted to (>firl^. And, 
in point of fact, the diti'erences observed anionc^* such gases are not nearly so 
great as Uios^ wlucli exist aniong^ dil^er^^Qt saanj)i«j of gem made apffareiitly 
with great care from good whalEi-oil. It is T«ry Ukely, however, that methods 

niay^Ji^ (discovered for impr<ij^«^ |h§iiti^^Ji|j|-^ laisi^ fc^ the addition' of 
other substances to the oiL 

Whatever weight be attached to thes<& explanations, there can be no donbt 

o£ the hctf iiiMik q^sitiiy materii^y,<^ut of ail 
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proportion, indeed, to*he>l«lftitlNiC^i»tiy(tNtf^^M^^ 

Ut9 nuiae witn gteat care, dv Drfiecnr. ' ' • • • • 464 

J^*im : 'Iff. . 'n^r f»'jTf ,-3f«ol to Tj jr'iffi: 9! ] •■!'• ; t v rnT/ui . - .• j>n 3V£ii > -.rj i- ' j^^ 

ImiHUsedbjurBnii&mmsezp • . • 

Gaa i9ade at Mr Bfrlne^ai Braas-Foundiy. JEdlnbuwVand uaed^, 'Mj''\ ''' 
- ^ m ins expenmeiits,. . . . $74 



'iLLQa m»», •«« M« .aA* •»« ■" , • . « 810 

Ditto znade from cod-oiL at Tavlor And Martm .• • . 900 

Inttojued br Mr.Dewej in his exnenmentik - « • • . < 830. 

nr f .J, , * t»1 •'»*^ vrrxs • J'p- 1 *^ 

Ditto ... M^am PhiUiDS and Faradav. . « ^ • ^ • «* 066 

The worst oil-gaa we nave examined, - - - -7 % , WO^ 

nments. ,« • 020 

j^, •■^^n'^^tt^0^r, ^PhU\ '.♦Tifn.: t- :iitrin.»C! -ii* /.sf r»t'. ;.*;>f;.' •? t. )i 
AJlttO, ... ... ... ... ... _ w « « 

Gas made irom whale-oil, at Mr Ilanken*fl Gclasa Mailu£Mtorx> JSdin* 
, , , . M-T ♦. 4... ;.• - •. f --f iVf 

DurKh, and used in our expenments. • • • 773 

iM\^ ••• ^ ••• ••• . ^ •••^ ■ • . . • » 068 

The same gas, after standing a day oyer its ow?i volume of ^esh-water^ lOdO 

^^e.last of thes«,j^^j|^.ii3gher specific gravity, thiwi any oil^ h^tli^cto: 
Boi^^^pu^cly. 'Vf ipaj iii|entio% that t(iere is no x«aiaoo for doubting, , 
accuracy of the Qbseryation, as it was q|iiko cosformable wi^ Ao^W^ obn. 
taiQ^ r?^^Wg tine, expenditure of ^ gas, ita ill»jiMiyit|ng wifM^k^ • 
^m^iution it sustaii^ed &pn( the actioaoC chloxi^ *» 

Pilule the n^ethod of manufacturing coal-gas is so well understoodf^fj^ jtlNlK 
proccs^ for niaidng oil-gas so unsettled, while the quality of] the fiMmer is tot^ 
uniform, and that of the latter so variable, wc apprehend it is scarcely time Uk- 
isy what is relative illuminating power. Whatever we may now >it||tfl^ 
therefore, on this subject, must be understood as ^Pplyh^^jp^^tgogfyHI^^^ 
certain specific gravities, not to oil and coal gas abstractly. j 

The foUowriijg ^ ^.^^luef r^Hi^ 

tained.pn ^^^*:,r^,y.r ' ! • - -v.lrh bf..: < 

^i:3rai>de, . '.'j,-p.rK»J -f to 2^ Mr Dewty!^ .!!.-•»! .tn^j^m! ^fl-tO'Oi^' 
MrJNielson, - : «->Iilit0fl^ a^c : Dr Fyfe» > ,'}i{»w;p in-yuA\.\.\iff \^- 
J^sssrs^Kerapathripi^: loft ^iMrJJLealie^' ( {.rTF-,»'.v ri.to'l^ 

. Rootsey, - *• j|^]s;J^P j//^/f ' Mr Dalton, fir -is.fi lta1!|sL 
J^es^ PhUlipe and n vir'^-o-rq <Mt[^BiiMtio^i:. nmn\ ■- ' l;td-4 ^' 

« Faraday, ^ .-^.i^v %Er:->fO| h'. /i-^.-i,. > . . i-";', f .r:: j, r rn 

vl AU of th^fpwpoilion^ were pwdi^fed'By' ph6toolel*i^ 
with the exv^thw «# Etciu^*9^ lrh!^ ^ ^ 

ber of lights supplied by them. -''^ • ' ^'-t- -'^''--^ '''t^-. 
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No one wlio h&$ paid aliaiCioa to^Ui^ atiktammm cmUimA kMie 
going parts this paper, will have aoj diAndtj^ift^Mimteg whMi|#tkM* ' 

„ TlinVwiltifif ow wpwInwintB bftrs difiiwid,. of comM^ with tfce quality 
of ||ttm|M0kire"flMNu ' Wte the dl-fM wtt of iidUw, iad llw 

si^lnier quality, when, ieat «siDiple, tixe specific gmVitj of Ae tottd l was 
uid |h«t itf telatttfr'l^ the rektive .lUnminatixig power, ineording to 
^QUfmi^ oureirlkst eigwimcnta (oBwhicfa^ heirev«r,iaiedeiM(t^kc*nnic^ " 
raliNii^),ihwoiiQrlO»loahoutlM.~ Wlm the oilrgM was of thebeiCi aad ' 
the oMl^pi of irmge fddity^ the ipaciie gMvUlf bcbg M Mt «e 
'pvoportiia wea>Mto9M. If the Mine oO-gai «iM cbn^p^^ ' 
gBi^ MfihTai thiit uaed Mr Dewey* end by Mem PUU^ tad- Foiiday, 
the ■pidffe gamlj of wfaidi Mnot much emed 460^ theprdporfiai-Woid2r 
pnibaUy he fo high ae'ene to lim ' ' 

The ft!Q0«]]ig 18 a detcM acbooDl of the eiperimenla en which we ate 
dfapaaed to pJice the gteatest reliance. The Hifst series wMinadeiilSwWedcs" 
•gD^eta time when we were ibtty acquainted with all the di^jim e ftii i K^s whkh 
effect the lif^t. A 54adli Jiet of coaLgas burtit through ah aperture a 28th of ' 
an nad^ in diameter, was compared with a 44Bch jet of oil-gas, burnt thn»^ 
ill ifierture of a 4dih of an inoh^ the specific gravities being 678 etid 910. In. 
6ne experiment, the distances on Count Iiunifo]^*s photometer were 64 1 in- 
ches for the coal-gas* and 68 for the oiLigM; while the 10th part of a cubic 
foot of the former was consumed in 367 seconds, and the latter in 68& The 
result gives a proportion of 100 ; 218.6. In another experiment, the distan.> 
oes were 62 ^ for the conl-gas, and 67 ^ for the oil-gas, and the cGnsuniptio9 3S9^ 
and 685, from which a proportion is procured of 100 to 223^. 
' The experiments were i>ei-formed in like manner with Argand burners, that 
for coa]-(;as having 14 holes a 32d of an inch in diameter*, on a circle of x^th" 
radiu(), and that for oil-gas finvin<» 20 hn}cs of a 5Uth on the sv.^.m^ cirde. The ™ 
om\~j^n flame was fully 2f in liei*;!it, tlie oil-gas flame 24, being tile ma?tfp.vnnr- 
alile elevations for such bui ners, In the tirst experiment, the distances- were 62 
for the c(jal-gas, and 7^! tor the oii-ga.s, and a olh of a cnhic foot of the foi-mer was 
-consumed in 212 seconds, and of the latter in 314. The proportional light, as 
calculated from these numbers, is 100 to 223. This exi>eriment was repeated • 
in the folio \\ iiig manner. The former distances being preserved, mui the lights ' 
extiniTuislieil, the tluuic of the coal-gas burner was kindled again, and adjusted,"** 
so that the ex^ienditure woo exactl/ the same bclore, and the flame of the 
oil-gas burner was then regulated, §o thi^t .Uie ^hadi>ws were^ alike. Tlic re- 
spedW^ ele^tioiis of the 'flames proved to be the same as before, and the cx- 
pewdlt^ea weieJgiy aiid-8>y*» These data give- a propui tiou uf 100 to 21?. 
Tfie mpan of jthe four o^periments is 100 to 220, or 1 ).o. nearly. 

Fro&Mor IJeBlie's photometer gave a propiurtioii sfinl^hat higher. In the first 
e^VfiiBRwnt w&tli the Aijgvnd bunafa, ii^ 17 degM tt the disUn^e of Ci 
InehflBfrom thec^tre oif the co^-^as flange ; and, in th/p (wtpppjl^ ^in^rimept yuih < 

tiiieiamehummHfiU^ degree«^ Jt^jMjM^distmeJhi^ 

* ■ <..»•• ■ •, 

■ ■ * — '■ - ' ■• -f * - 

' • Glangow Burner, Na 2. - r*-^, - 
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Gas-BurnerSy and oh the IlhtmincUing Poroer of the GHses. SS 

ail-g«8 llame. Taking tlie mean relative expenditure 212 to SI I, the propor- 
tioDal light by this method is 100 to 233. The proyiortion obtained by Pro-,. 
6vor Leslie {Coal-Gas Compamfs Report^ 19th July 1«24,) is only 100 to 150 
As he has not /riven ail the particulars of his experiments, it is impossible to 
say preciiiely what is the cause of this low result. "We hr.ve ff)un(l, however, thai 
the buruer he used in the first comp:u*ative experiment, while it is a very e^f* 
celient burner lor coal-gas, bums good oil-gas at a los« of 13 ]>er cent, of tli^^ 
%|hu Fai'ther, Mr l^slie mentions, that he procured oil-gas of three ditFe- 
rent specific gravities, 674, 810, and 043; but he omits to state distinctly^ 
which of them he useil in the experiments he publishes. Now, in the afore- 
said burner, the ex]jenditure witii his gas was a foot in 3/1 minutes; while we 
find tjiat, when the spetLfic gravity is ylO, the expenditure with that burner" 
does npt exceetl a foot in 4b' minutes. Nay, this is only when the flame is 
Dearly 3 inches tall, which is an elevation considerably greater than that univer- 
sally employed here at the tune JMr Leslie made his experiments, and therefore 
probably greater than he would think of using. Hence, the gas he employed 
must have been of low specific gravity ; most likely, indeed, it was that speci- 
men which liad a specific gravity of UIO. If we correct these prob&blc errors, 
the proportional illuminating power becomes, instead of 2 to 3, 15 to 29.7. 
Again, if he really used an oil-gas of this low sj)ecific gravity, as appears to us 
very likely, he must have found, that, with a gas of average quafity, such as 



The Instrument we used was that of the Astronomical Institution. As 
the.Aepurt refeiTed to in the text cannot now be easily procured, the follow- 
ing extracts are reprinted 1 Vom it : 

** A small (juantity of oil-gas, procured for the experiments, I found to 
have the specific grav-ity of only «74, not greater indeed than that of your 
coaI.j^gif aalitn made from the b ' -.I. The oil-gas, however, furnished by 
Mr Mylne, manufactured on a ^.cale, and ap]jareutly with great care, at 

his works, was materially denser, l)^ing as high as ii43, though on a former 

occasion I found it lo !)e only JHO." 

• • • • • • 

" The illuminating powers of the two gases were measured with great accuracy, 
by the ninili ition of my photometer, which 1 had somewhat modified, to ex-'^ * 
elude c , 1 influence of heat. The inifications were steady and easily 

notetl, nor ct)iilii the judgment of the observer be liable, as in other cases, to 
Ukjiomtt bias or indcci.<ion. It hence appears to be ascertained, that, with 
thfi nme burner, the powers of illumination of difierent gases, and of the same 
gas in different states, are very nearly proportional to their densities. The 
same weight of gas of any kind gives out the same quantity of fight ; but if 
equal bulks be taken, the illuminating powers follow the ratio of tneir densi-, 
ties. T5Mt the quantity of light emitte<l is not uniformly proportional to the 
me;. f the gas cxpuixled. A certain burner, for instance, was observed to 
produce doul illuminating eil'jct, thougii it consumed only one-half more 

of either spec ies of gas. With No. 1. of the oil-gas burner, the relative illumi- 
! r power of Mr Mylne's oil-gas to that of your coal-gas, was found to be as 
« But a cubic foot of the former la.sted 3?? minutes, while a cubic foot of 

the coal-gas was spent in 304 minutes. The relative volumes consumed were, 
hence, ' ' 1 I .:»7, or in tlie ratio oi" 4 to 5. "Where- 

fore, wiiuc I uijk K v . 1 . 'i ilo-^rees of light, 4 cubic feet of the best 

oil-gas give 6 degrees ; lh;u . . a- 1 qu il volumes, the illuminating power of the 
oil to the coal gas is as .3 to. 2. The aame conclusion was obtained on passing 
those severd gases successively through tlie Argand coiil-gas burner. No. 2." 

** Thus the illumination of oil-gas is actually less than one-hall* of what 
has been currently asserte<l." 

vol; xiii. NO. 25. JULY 18St5. ' c*' 



Digitized by Google 



84 %^%^^msifi)tgmn'hjaj^ 

experimeBi alluded to, woald Innre jap^^M f |q p^wl^dt,Wfp tl)^ prpppitiefi 
be procused.' A rery diffht additUmii}. corractioB cqft aooodnLwoudj^ jciv* 



fy itie proportkMi an^eil W li^ itKl^ 

T^ie pnlr oihei? experiments we MH m^D^oiiy wvre made last October, at 
attune w£effwe were not mifBdently acquainted Si^fb the dnhunstaiiiitif wiofk 

tiwii If iWfciiliiM thy nfftfnrirffthdtaM ^be^• ^ .«||iMdMirtfvBf 



fiilvrioe 48 iwid /IIL A ^^Kded coaL^ bumer (Edi^^No. !•'][ with % 3.iii(|^ 
dame» consuming a 10th of a cubic foot in 186 sectflids, was compue^witA a liL' 
iialed dli^ buni^, faaTtilkgm Ihtne of S|liidi^ aiid ooaMUnlng^h IH^fi '6f h 
Ibot in 875 rigeotadh> llie dittattceA 56fo»*thi'«oalHDpu^ aiid^6U J*«K 
o8^* VheM daU give a pi^^ioltioa of MIQ ta'«4& A lO^ieled c^-gM 
IfUlsier Vo^.S^) with a S-inch flame, con^iuniqg a 10th of a fo<;>t in Iffl' 
seconds, was compared with a 20-holed oil-gas burner, having a flame of 
inches," and consuming a loth of afoot in 215 seconds. The diktances w^ 
inr iiid G7i $ and the proportional ligM is therefore 10« to 960.- t III' tli^ 
teperiments, the cosl-gas burnera were not of the best coAstwuntipBij ijmtf 
the other hand, the flames of the oi' -ga? burner were not nt the most ^vour- 
able elevation- The mean of the two observations, or the proportion of 1^ 
• to 250, is probalily very near, and certainly not beyond, the truth.' ' 

On the snliject of comijaralive experiments rcgardinj^ the illuminating 
power of the gases, we have only farther to remark, that the easiest and most 
correct mode of making them, is by using jets of a regulated length. It 
pears from some of our cxj)eriments formerly noticed, that all illuminating 
gases give nearly the same additional light, by combining their jets in proper 
Arg:ind burners. Consequently, the proportion that holds in the case of j^ts 
will apply equally well to Argand burners. Now, experiments with the ibr- 
itner are not liable to so many fallacies as those made wiLli the latter. In lact» 
we have only to attend to the Lliameter of the holes, the length of the flames, 
the steadiness of the j)ressure on the gasometer, and the accurate measurepient 
of'theexi>enditurc, and adjusting Of the shadows. "'■•'^ noiKhbtt 

'• . ' - ■ 1'/ • ^;:';:!^ t/'v;' -r\\ f>j J' "^t /ill 

* We have now «oilcluqed the afccoui^t of our exp^ltnents, ac- 
cording to tlie plan laid down at the commencement of the pa- 
jpi^r. It was not orig^inally our intention to make any remarks 
Q^th9,r^tiYeiBclvantages of the two gases, in ^ general point of 

^Hbj^t h^ j^tely,led (p a long Parliamei^^ 
|live8tigtttion> and as very erroneoua notidns prevail on some 
matters which have engaged a share of our attention, it may be 
welltftjnQtjiqe U briefly,. . ^ . , . 
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«d?eft iH^W mu>r.'Vir0^tr}the first regutd^ tbm^\0j6v€*9ammfif^ y 

1fl*;^|ifdD!^ utility. ; ; ' • 

:(|aiinteT IO'-,i9c^ev.tlieiF ,iiv«rag)&:qiuJity«r Takiag. their specific 
gravity as the . ground of comparison, we apprehend that9 ,ia 
tiimil,towiiSy where « tile camlel coal can ^ had at a low prioe^ 
'^1^ nu^. be. aWe jtioi iiii|Dii|aeMlre a gas of'*;t|M 

jNisitj^ aC 7€ia^ Jhi.'tefpr citiiii*ai)«Bb.iia AlM9gir»aii4)&6l^9r 
imiSfa^^ ^here- coal of every kind is dearer^ and tlie cannel coal 
tannot easily be procui^ in suflicicnt quantity, the average 
^pteufic gravity of the gas will not exceed 600... And, in Sudl ^ 

iiaH^thct^Mge spoe^igw^ «illiiot.«imd'4M* r. . . . : .t 

*«»"?Wte^Wttrkge speerfic gmvity 'of oil-^giMs should eve&tually be 

Sesame every where. It is difficult to ascertain what the 'average 
^at|>r£sejQ^^inade by l^rge.establi^ments ; but there 19^9 suUr 

tteng riiiiiw«;fcuiiaiftf^#oift<i»gWBgt^ 

'ttu^ersihly. This improvement, indeed, may be no great gain ; 
lor the quebtion will then. occur, ,wl\ether il can be effected 
without dioimisl^iig tlierjqiniltity of gw ia.jt]i^ proporMaa 

^provemeAt^m t£e quality of oii-gito i»'iiecMariIy attended' by 
a'loss in quantity ; but, so far as can be discovered, this idea 
eWsta on experiments performed by operative* t>nly> whose 
HHanbfiTm^ are aatiified, from repeated obseswi|Hi%iC«H^^Mii9 
iwMs bii^aMfed Ketet»B^^»4rftiiifd^i«toW 

charge, it b ckar that the gaii may bi» itiarprovM bjf HiM 
aii^tion of all this charcoal, without any diminution in quantity ; 
for, if it be added to the hght carburetted hydrogen, which gives 
Htde light, so as to ^convert it .ii^q the olefiant ga% yhich it 
p6w^eIdfuI[y illtiminafin^!, ' the .change, jit well kno^, will take 
p^K» wTOoiai liny|a^^eraSW in Voluine.'r ~ Ob'tbe Other iia\Al if 
good oil-gas exposeci to a high temperature, it is partly de- 
composed, and deposites. some of its charcoal. Part of the ole- 



iiaat gas becofaoes hght carburetted hydrogen, and without akiir 

moeaae in volufne ; for ihc volum^ is not infSPeieimi tmleBS it i| 

^iy^.liiib^ittii^ ^mrico a bad gas im^hk 

made from oil, y^rhjch shall not exceed in quantity the good gas 

of Ti^lor and Martineau. And, ia point of fact, we have seve- 

c2 
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M times found, when the retofts were choked witb duumai, and 
ihe specific gravity of tbe gas-Was <m}y€60y tfa«t4»qiiaat^^^ 
^^MTt nf 100 dfs/tAttett per galto^ whfafa^b^iaidbtOJbcdwiutttbe asi^ 
rage produce when the gas is good. Whcfi»0ii^^ has a specific 
gravity of 910, charcoal is still found in the retorts. It may 
therefore be hnproved by the addiiioD of all this charcaiii^>aiiii 
flifin retitin its vi^nse. B^Mes^itmy b^'fmMkjUtkaptmif^ 
by tW^dkidn of abareoal frm' otb^rj^tiMes..- : HMce^ivliife 
ire' at present asmgn to bii-gas the average- ipteific gravity of 
we cannot help anticipating a considefabie impjruvQi|iieoi^ 
and positive gain. , » • 

• From wliat Into bem said of tkt wmgB' quality ^of - iaia^pa 
in different quarters of tli^ kingdom,' it k dear^tbat the ^aaidah 
fHf its 'eeonbniy, compiured wiflh'«nUga.s, m beiiafy«B8iperai 
relatively. Iti Edinburgh and Glasgow, where coaL is ' modo- 
rateiy cheap, and ooal-gas oi good qiu^ty, oij-gas •must rbe 
Somewhat dearer $ in Londoii, where tha ooal qa^daar^) a»ri(tbto 
gas bad, diLgos sho«ild''be (mMftly' ehaqiarV' tM»m:^t^lSbtt 
jplaoes the two will^e nearly the same in "^oe. Thwi rtat em c dt 
!s, of course, drawn IVom our own experiments on their illumi- 
nating power, ^upied witli the weii-known computatioo& o£ 
cum, Peckston, Ricardo, and others, reg^an^g liiear'nlainrecaia. 

* The sscdnd element in the question of ilMir lelaim adlran- 
tage^, is their comparative utility. It is. certain that, whatever 
diff erence may exist between them in this respect must be in i&. 
vour of oiUgas. ' i i ji, 
^'It^iht^^t piM, -the quality of the light is tajpenm i^tri^ 
Mitei^, '^fed'^hs^s a' peciiliar sparkMng appe«tafice,isuperinr*ft|> 
^tl^t'tof ^c6sl>^. It is therefim a moine beadtiful ii^t^ fitter 
for the 'artificial illuiiiuialion of colours, and not liable to give 
the human countenance that unpieasant sattow appefiraage wbicb 
every^bne has observed tb he-m^itedih^ Md^gas; ' - i* ^ i^ 

An objedioh 'has urged i'W>Ul'tfi<|<mp]oyi^ 
general, that it has a dbagfeeable odotir. This objection does 
not apply at all, unles:i the gas is unconsumed; for neither oil 
iior even coal gas, so far at lea^rt a^ = iiur * observation gobs, emits 
liny odour-, W^^hyj^ly Udmt 'Ikilfif th^^^|»^'ttmiiiniR0 wA 
ffae'air,<l]ieir pre^etiee is tlhc^i'iksdttyvdMMitaB by afaaKsmirik 
The odour of oil-gAs jwi^y ^])yreuinay*g \mi quite die. 
ttncV;''we have possessed occasional i^c^meiMi; wliidi>i halt^ »m 
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faint sioeUy but we nevec found it altogether inodorQus. The 
'bitet oil-gas apipears to ha\'e ihe^ k^iSiveli. Tbeodotir of cool- 

jmdl<fMn(]3»:df^«i moMtlln^ly 4iffbiuAi» nature like tfast of ,suU 

phurettefl hvdrof]^en. In Kdinburgh coal-gas \vv bas e generally 
^ebscrved die empyreuma alone ; but frequently tlic utlicr is por^ 
<«ep^bi0>ali0»iMidl'«osietimeB it pjseTailsto an insufieable degi0& 
*HjVhaanit BenaHB.objc«tion to CQBl-giH» araes finom th« pjm- 
'iMOe^^i^i bifptiritiestf These are^ a black matter like tar, aiid 
compounds of sulphur, — all derived iiom the coal Ustlt, and 
tiieretore necessarily present originally in every description of 
'OdjgaB. 'Without puri^tioii^ therefore, coal-gas could scarcely 
themad at all $ aad it becomasa question of iaapof tanoe to'dete^- 
MBe^ whether or aot the imxiotM iDgredients may be irhollj fe- 
moved from it. The greater part of the tai- is (lL*j)()sitccl at the 
Works in the proper vessels, but a minute portion does common- 
ly pna over witli;tha gas. It teods t9 ckig the apertures of the 
WMeiy atid of ;oauaiaaoiUi rabstances upofx which it is deposited* 
^iaroonutoaiklshops, vhm airee eurrebt of air is .preserved, the 
effect is hardly noticed; but we suspect that a part of the in- 
ocmvemence ibund by jewellers to attend tlie use of coal-gas 
anses ftamtthia 'Cause. % 

•itnVhe inort: foraiidable of the omapoundsof sulphur pra^t in 
eod»^ji% iaaolphuretted hydrogen. The presence of tlus gas is 

hurtful in two ways. If it escape unburnt, it offends by 
its insupportable odour^ and attacks silver, and pftiij^t, with 
^gndat readiness. When consumed, it forms sulphurous and sul- - 
<|ihiiri»>.acids» adueh inay injure the healthy if h|ibituaUy i^- 
-^nredy mud act cihennGally on various substoncesy as on iron and 
steel. Hence the necessity of removing it entirely from coal gas. 
On thi&sul^eot; two impoiitant questions naturally occur, to both 
of which we canr gilse«afUci&ive ans7er*> \ X>tf sulphuretted 
liycliqg^ }myM\^tt^ime^^r^. when it 

saiiBmovedifCan'O^l-gasbQ |-eg^(M asfi^rfeotly free of sulphur ? 
f- We arc satisfu'd that sulphuieLted hydrogen niav be wholly 
ivrooved ;.fQr we. have repeatedly e^apii^ed the lidiuhurgh coal- 
^|B»byiikbsrimpi|.ideli(^tl^^ without 4^tH)gatrace it. 
Ofneomrte i«# flgj j|^livo<<ffe,^h|^t.iliis,alifjiys pu^p, ,be- 

aamailhf^laast neg^l^ oa irbapartof the worbnen, pii|pi^^(fi^ 
tably cause. son^.&ulphuretited hydiogen lu e^peinto the pipes. ~ 
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It is eqtraJly certain, howBver« diat coal-gas, when completely^ 

senee of sulphuric acid was uniformly detected, demdnstrating-* 
the lexistence of Boaiie .o^mpoand of. sulphur. What that com- 
jwwydq^ihai^lMil. jrct^ilMMMMMltliMfd ;i4iiil^^fitimvits-.|]ecd^ 

nmldili tlw iiol^MiP is: most pi»bably la' iBoadMiMfatHir ilMticar- 

bon, either in the form of the volatile iKjuid, sulphuret of car- 
boDy as. Me 'Brando conjectucea, or, what if perhaps more Hlvck\ 
as. tL^Bseoiis (Muopdund^ • ocmtauang' a iesb prppoetibii.' 6f sttl^hftr 
diaii existxin.that liquid; ' • ' . . -i^ 

In whatever state of comlnnation the sulphur mfty be, it cl'd& 
not affect the salts of lead like sulphuretted hydrogen ; nor does 
it act so. readily, if at. all^ Jon pol i shed silver and gold. H^nce 
th^ 'j^ wh'icK contains- only* this impuriiy^ will 'be. lessikigiiF. 
i&ms, If hea aliy'of.it'^s^apes wbunil, .thaiiL iiucli» hs-'ccbbiha 
sulphuretted hydrogen; but since it uniformly yields aoSfd'VSU- 
pours during its combustion^ one part of the objection rei^ialna 
in full force. • ' ^ . . 

These various objections, whatever wdight they'iniiy haVe^ tip^ 
ply to coal-gas only. ' ' 



V' ' APPENDIX. * ' 

In relating the experiment with fire-light oh the photometer, the number 
S* lias been Inadvertently substituted for 12% the effect of an Argand oil-lamp 
on thd'j^aklBieter at the distance of G4 inches ; and^ tiiOMfotei tbe light bf 
tbe fire, aecardioQ to tbeitbatometer^ it only i^.l^iaab Jpn ^ wd ^^BlSfh 

.4hat of tlie lamp. , , , / 

V-We may take this opportunity of mentioning^ that we have lately "per- 
Ibrmed an experiment which strengthens stilt more what We have said regard- 
ing the impossibility of applying the Ihefmom^trie photometer to the m€h- 
8l>rement of lights differing in colour. It is well known that coal and oil 
Ips bum witji a blue flame when mingled with atmospherical air. We have 
found, that a mixture of equal parts of air and gtis, about 700 in specific gra- 
vity, will burn in the Glasgow burner, No. 2. with a flame ot'2i inches, nearly 
all blue, the tips only of the jets being white. At the distance of 6^ inches from 
this flame, the photometer of the Astronomical Institution indicatcxi Jteadily 
6°, wliile, at the same distance from a tallow candle^ it indicated only 2*. Es- 
timating the real illuminating power as in the experiment with the fire-light, 
the relative distances were 15 feet from the candle, and 24 at tlie utmost for 
tlie^Uue jdame. Hence the real ligfrt of the latter is onfy a 86tli fart t>f ^Ubt 
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C0flP6Cti 

1 . 1 ^. ' h M^^.r ■ . i i iii . . . I 1 1 I I ■ ■ , I n II , , . , I ] 

AsT. ll.^A Table of tJie QtogwfkM PoMom ef-siverai^ 
laitecwl' flb'iwiMk -Bj-Jawm iFM»Liiir Cifitaiii the 
-iii<itB^gal4»aM]ry, a»d ktfr JkatistaBt QiuurMr-MaMr OkMwniL 

-'TAjof'theBel^l Army. » . J 

follpwltig, Table of i^eofTraphical positions, consists prinr 
clpally of places situated in iiuudelcuud belwet^u liie Jumoa and» 
J^/^pi^ah Kiver^ . . 

Lati^d^B^jirere all obtained from actual cilf;»eryftionf 
cuthefi of meridioiud altitudes of the sun, or, when that object 
l^^pjd got be observed, of one or more btars, taken by the me- 
l^f^^jr^ecOion with a sextant of nine inches radius.;^ and if 
^i^joqr pi^tlce always to, use a chronometer in taking t^ny 
^\%^'\9^^ o^^^^ as. manj altitudes as X could, ge^ o;^ 

both ^dcsof the meridian withm ten or twelve minutes-of the time 
o£,traw§i|, noting the times of each; from wliieh, the iiierulioual al- 
titude b^ing readily made out, I usually had a mean of several 
|0 compare with the observed iiltitude ; and i( the calculate 
and observed altitudes ag|»ed within two or three seconds, which 
generally the case, I adopted a mean of the whole for the 
^.p:iend'ioiial altitude. This measure, I am persuaded, contri- 
iibated to aficucacy^jaild was capable of b^uig provfidt i begau^ 
i^iM^iiim&^^'pat^ of the probatiopary operatmns .ofviia 
extensive supeyi the nature of which was fully adequat)^ to thfc 
detection of €^ny sensible error. The leff^ction was invariably 
j^edueed to the state of tli4? atmosphere. , , 

T4i& Longitudes, except io the instances .of. th^- chief ipgicits 
''lAich' were essential to be ascertiidned with great accuracy, sofli 
>B Calpfe^ K!^ltc1i,,,&c.' we^ taken from protraction, xxx prefe- 
ir^nce to the approximations of actual observation ; because, at the 
places above mentioned, ike actual observaUoiis were made with 
scrupulous exactness, by multiplied observations of the eclipses 
Juj^itefX fif and ieCf^d 8atelbte% by the beginning «|id end 

W.wigMi g| ii d ^ll^tt ld e<^;o^ ^e 
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49 . Ci4>t. J. ^«mkiitt^ <m^^ Ckagmfihical Fotiiioni 

poon, and by lunar disiaiVces ; and as the result of these obser- 
vatons corre>j)oijded closely with that obtained by triangulation, 
it follows of course, that the relative positione of all tlie placea 
(having been deteniiined by the sftme teneB of Imiij^es) are ia 
perfect onncidenoe with thos^ of th^ chief pointfly* and I have 
therefore thought it more practically useful to take the result* 
of the protraction in preference to the approximations. " ' 

Jiaving i|K>ken of the survey, of which the^s obaecvatioDa 
formed a p«trt» perhaps it. wltt be.nec^mry to ofier a..)|>xief 
summary of its progress; but it would be foragn''to the.de» 
sign of this paper, to enter into any very lengthened detail 
of the operaiions. I shall therefore merely observe, that its 
character consisted in the extension of an uointerrupted se<< 
ries of piimary and secondary triaQgi|btion» connBiencingfhMAfi 
a base line of II miles 8 furlongs and 918 'yards in exiwnt^< 

. which was measured with the greatest care and precision, and 
reduced to the level of the sea ; and terminating with a base 

. of verification of 9 miles 2 furlongs and SIO yards, m/ai|s^red 
'with .the- -same scrupulous exactness^ Intermediatelyy as ^p^ 
portumti^ ofieivd, base lines of smaller extent were measured 
for the purpose of probation, or for iho detection aiul correction 
of incipient error, and, in this manner, aided by daily astro^ 
nomical observations, a complete series of triangles was con*, 
dueced fnont 8V W 45^' £. Long, and W & d<r N. Lat, DO 
51* W R Long, and 5*^ N. Lat , iiicTuding in depfti 

. the parallels of 2 5' 0 " and 2G' US' 0", and comprising an area 
of 18,000 square miles. 

The secondary triangulation formed the net- work of the abovfcf ' 
)fvoc^ and was necessarily connected' with, and dependent . 
upon, the pbmH established By the priibary triangles. With 
tills series the astronuiuical observations afe more immediately 
connected, and the geographical positions of the places con- 
tained in the table are doubtle^^ as aoetihite as the positions i^ ' 
tt^ pcdnts frokn whence they wei!e 4et^mihed« for the sidesr'of 
these seoondary triangles were i%u1ated ^ as ih inihle the sur^ 
veyor to have a perfect view uf the aj'ea, and whilst iK>t hi ng 
could escape observation, every object wj^s within the ca])acitj 
of the angles which determined its position: 
' The instri^ments nsed on the'^cc^ajt^ qmisiijtp^^o theodo-^^ 
lite g ra dua ted t a IQ^ i wwlh a Ver n i e r, sh e wing 1 0 "; i 
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tanU of 9 inches latiius, ^liL w ing;, by reflection, to 5" ; a 3 J feet 
aebromatic refracting ieiei>ct>pe by Uoiioiid, wl»t>be higliest power 
16Q^ and ageodcbwrnoMeter by Bepiingtea 

TABLE. 



} 



Seundah Dtrt» 

Beroker« ^ . - 
Little Bands, 

Bjrkerri» , • 

lowra!. 

Ban dab, 
Ditto, 

Banf!ah Hill 

Temple, 
Mattoimd^ • 

Dittos . . , - 

Ditto, " ' 

Akbu, 

Serowli, 
Achrour, . - 
Khyr, 

Sessoiar, , I 
Pucfaradra, 

Lero^ndM - 
Ladar, • 

Goandi, • 

ttewus, r f 

Kobraj, li^ » 
Bilbai, 

Mahotm,' • 

Emileah, 
Lt?elwaliee, 
Kobral, 2d, 
Gahra^ - 
Kiinain, 1*/, 

Kooah, 
Busoul, * ■ - 
Karaila^ 

IKanaira, 2d, 
Bjr-an, i 



Latitude. 



26 17 
25 21 

25 23 

26 2& 

25 2C 

25 28 

89 28 



27 N 

57 
38 
18 

21 
.V2 
G 
30 



Longitude. 



} 




2d m 32 



25 29 
25 21 
^ 23 

25 ?>0 
25 3J 
25 32 
25 35 

25 27 
25 35 
85 88 

25 37 
25 36 
25 34 
25 30 

siM 

85 35 
2^ 26 
35 84 
25 21 

25 in 

25 21 



25 27 
25 21 
25 28 
25 33 
25 3^ 
25 32 
25 29 
25 30 



37 
32 
38 

i7 
40 
45 
58 
41 
28 
80 
4 
0 
40 
12 
4 
14 

47 
38 

U 
0 

32 

40 

40f 

16 
40 
30 
12 
41 
54 
40 
15 



80 19 30 £ 

80 21 15 

80 19 45 

80 10 40 

f]0 22 35 

.'{() 23 35 

JU 21 30 

m 17 45 

88 IfM 



80 7 45 

lid 9 35 

80 11 5 

80 \(j :i5 



no 
m 

80 

80 

no 

80 



3 2:i 
5 30 
8 85 

10 20 

11 40 
13 55 

80 14 35 
88 13 0 
80 8 30 
80 10 0 
80 0 37 
79 58 45 
79 55 55 
70 53 55 
57 
1 

3 
1 

to 58 10 
79 51 50 

It) 30 40 
70 49 10 

79 57 35 
79 S^ l^ 

79 54 15 
7 a 52 55 
79 4« 25 
79 51 ^ 
79 45'l»0 
79 40 10 
79 :r2 
79 49 4U 



79 
80- 

80 
80 



10 
50 

65 
15 



Place. 



Kurouro, • 

Channi, » 
llaat, 

Ditto, ' 
Putroundi. 

Tikori, 

Ouadrv, 

(ioranf, 

Sooitfn, 

Koolpehar, 
S. anffle of Soo- \ 
pah Fort, j 

Bifto, fVilto, 
Ditto, ( itto, 
Cldi ciiiii I'oi t, 
I iUdowis, 
Bumbo wt&i 
Kurara, 
Pulka, 

Salarpore, ■ « 
Bunra, 

Sirinugur Fort, 
Bilki«, 
S:illut» 
Atkowtt, 
Kellowa, • 
A mood, 
Jelalpore, 
Murgon^, 
Calpic I'Olt, 
llajyurh, - 
( )reaii, 
Ajeetmttl, 
BuckewuCy 

Jesu'untnugur, 
Moo^dur, 

Snekoabad, 

F«r<»»bad, 

EatiiDjidjtoie, 

Candowli, 

Db^pwie^. 

Ditto, 

Ditto, 

Ikhxit, 

Seundah Fort, 
Pechokra, 



latitude. 



25 29 
25 3(i 
25 30 
85 35 

21 36 

2^ 

25 34 

25 27 

25 20 
25 19 



49 N 

la 

n 
57} 

40 
40 

0 

0 

2 
30 
20 



Longitude. 



25 20 8 

25 20 10 
25 20 8 
25 24 15 
85 85 56 
25 22 26 
25 20 37 
25 15 57 
85 18 50 
25 9 49 
25 10 13 
25 13 30 
25 17 21 
25 24 0 
25 25 54 
25 43 IC 
25 51 30 

25 58 50 

26 8 9 
26 18 24 
26 27 45 
88 34 0 
20 40 0 
2(; 46 30 

26 53 0 

27 8 18 
27 G 27 
27 0 0 
27 14 20 
27 19 12 
88 41 81) 
26 41 SOS- 
2f' 41 I9J 
20 24 16 
26 13 54 
26 10 9 
20 9 59 
25 53. 3 . 



h 

OK 



79 46 
79 40 55 
79 31 35 
78 81 35 



79 38 ^io 
79 30 20 
79 34 55 
79 34 30 
79 3(i,30 

79 49 6 

79 43 0 
79 36 55 

79 41 15 

79 45 50 

79 47 0 

78 48. 15 

79 49 10 
79 44 35 
79 43 20 
79 41 5 
70 39 0 
79 27 40 
79 37 40 
79 45 45 
79 44 15 
79 42 30 
70 36 i r, 
79 24 4u 

78 1^ 10 

79 3 50 
7?; r,2 30 
78 45 30 
78 33 50 
78 27 25 
78 15 35 
78 2 30 
77 45 30 

7X 44 SO 

77 68^0 

78 17 40 

78 26 55 

7K AW 

79 13 5 
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Capt J. i^nnkiui on ik^QeigrwpkicBi Potitioni 



Vl\ct.. 



Latitude. 



r 

i 



ChicaSi, v" - i 

^lugt^h, «> > 

Bijpeporc^ r- 

Ntireeri, f<i 

Pipera, • 
OohiiT, • . 

Affowaband, 

Jeitpore^ 

Ditto, 

Morari, 

Lewa,. . . • 
Burwar, 
Rodi, 
llikoceali, 

Joorun, 
Ditt(V * 

Didora, • . 

Pimmpri, 

Nowgong, 

Naterra, • 
Croorah, ^ - 
Mullara, : 
Chatterpoie, 
Ditto, 
Ditto, 

Behaii, - ' ' 
Cuncooal\i • ^ i 

Ditto, * ' - . 

MucwarU ;* 
Denrar, , - 

DHtOt : • 
Boopnowpl» 

Nckpora, 
Simnierea^, 

Scrii' > * • 

Chowka, 
Poi)utooah, 

Hvbetpow,^ . 

Ditto, - 

Didffiir^. . 
Chooriaxi,' - • 

Ditto, J 
Indrotta, ' 

Bugari, 



Ditto, 
Killawni, 
Khope, 
Ootewn, 

Tellowa, 



?5 
25 
35 

25 
25 
25 

25 
26 



} 



S5 48 43 N 

25 4a 54 
85 24 15 
|«6 17 30 

tl 55 
8 25 
4 54 
7 35 
U 15 
16 22 ) 
16 20 ] 
m 52 
35 14 63 

26 H 4 2 
26 17 52 
35 id 15 
3d 14 21 
36.11 42 
^5 II 'd(i 
35 a! 55 
35 17 10 
35 36 11 
25 27 43 
25 28 35 
25 37 30 
36: 3 47 
24 55 32) 
24 55 31 )- 

24 55 29) 
26* -4 30 
95 19 54) 

25 19 51 / 
35, 33 30 
35 38 27 ) 
25 23 25 j 
■25 27 12 
25 27 38 
25 37 0 
35 34 26 



ongitude. 



15 
•2o 15 
25 19 
35 2D 
25 29 
25 29 
2a 33 
3^ 14 
^5 I t 
25 8 



11 
30 
31 
36 

1} 

3 
23\ 

2! J 
67 



25 
25 



7 
6 



25 5 
25 0 
24 68 
24 63 

24 54 



46 
39 

<3 



45 
60 
30 

50 



lU 25 40 E 
]'J 30 :>.-. 
79 33 50 
79 42 30 
79 40 30 
70 38 20 
79 38 6 
79 35 35 
70'34 66 

79 32 35 

79 35 35 
79 39 40 

70 37 40 
79 20 10 
79 24 35 
79 35 15 

79 22 0 

79 28 50 
79 21 30 
79 26 30 

79 28 55 
79 30 15 
79 38 iO 
79 89 0 

79 33 50 

79 20 0 

79 22 15 

79 21 30 

79 18 10 

79 19 10 
79 22 15 
79 24 0. 
79 23 50 
79 IC 5 
79 19 30 
79 19 25 
70 14 30 

79 21 30 

79 25 0 

79 20 35 

79 20 50 
79 27 60 
79 27 25 

79 32 40 

79 35 10 
79 36 40 
79 37 6 

79 42 15 



"PtAct:. 



T.atitude. 



t 



BrHpor*,<*T ? 
I..a!Mni;,i ^ . . 
Kei^ri^ ^ » 
D(Oiurt*,i 

Morv.n, •* • •- 
Purra, " - '* 
Ku<;howra^ , 
Choonira, " • 

KuTijn, 

HiTnseah hiU, 
Jaukree, 
64ltax^ 
C'liccara» • 

Beerbai, 

Burgong, 

Kaknr, 

Gurvvje Fcirt,.,^. 
Budnvara, " . ^ 
Pahra, 

Tonka, • » : 

T.M-;,kLis" ; - ■ 

Choora, - " 
Etaiia,^ «• L. 

Magrole, • . 
Bugohra, . n:^ 
Dumras, « . i 
llojpore, ^ 
Jugnypoire, . 
Durrapora, , ' 
Sirsa, -j 
UtterchuUa, : 
Sulecnnptift, 
Dowunpore, 
Cvopulapote, . 
Gonun, . - . 
Kytoah Fort, . 

Juggemiaju- \ 
pto?B Fort, j , 

Hunmuntpor^ ) 
Fort, j 

Boy eh, , - n 
nindpha Fort, . 
Sebeaso Fort, , , 
Omeree Fortj 
Koor.scnda, 
Btingha,' 
Sahah. m . 



25 

25 
25 
26 



15 

33 
8 
10 



32 
14 
3 
12 



3 

0 



O I 14 

34 51 12 N 

34 53 55 

24 59 0 

25 S '36 

7 

1 
6 

5 

35 10 30 

25 12 44 

25 19 

26 17 

36 16 
26 19 
25 24 46 

35 35 ^5 

36 88 
25 40 
25 40 10 

44 50 
25 45 48 
25 36 SO 
25 40 0 

25 43 42 

35 44 60 
96 '5 64 

26 10 39 
26 12 12 
m 15 51 

36 19) 49 
22 17 

2C 22 . 3 
26 18 .7 
96 1^ 15 
36 23 20 
26 25 7 
26 21 12 
26 18 29 
26 
26 



Longitude. 



Jaloun Fort, 

Kurra, 
Deraolce, 

Kvra, 



79 

79 
79 
79 
79 

79 

79 

7y 

79 

79 
79 
79 
79 
79 
70 
79 
70 
79 

70 
79 
79 
79 

79 

79 
79 



38 

31 
31 
33 
20 
16 
15 
iO 
9 
6 
3 
6 
9 
13 
(5 
12 

7 

2 

7 

14 

27 

26 
28 
31 



26J86 %t* 
3«»i9 IS 

26 31 7 

iJ6 34 35 , 
36 66 
20 32 39 
26 30 54 
26 37 21 
26 14 45 

26 9 20 
7 25 
4 14 
1 IS' 



// 

36£ 

35 
4Q 
30 
16 
10 
25 

0 
35' 
10 
15. 
39 
45 
50 

0 

0 

0 ' 

IP 

25. 
35 
30 
45 
5 
• 0 

15 

0 

■ J 

56 i 



26 
36 



56 23 



79 50 

79 39 

79 ^2 

79 27 55 
79 2^ 0 
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79 1 161 
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79 17 40 
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Place. 



Soaao, 

eremair, 'It' - . 

[Ditto, - 

■ vi5->cnpor^ 

ingv^, ^: . 

SohraHULithe^) 

peak, "iv; «'j 

Mote Fort, 

Sumpter Fwt, 

AKimpora Fort, 
Duboee, 

f?rt, called f- 
iiianpeharif 



Ijatitnde. 



} 



25 5L 30 N 
25 54 32 
23 53 45 
S5 i9;l6. 

25 55 42 

ir, 0 20 

^ 5il 59 

26 6 '57 
26 6 52 
25 55 58 
25 57 25 
25 52,58 
<5 M 41 
U 49 15 

20 47 8 

20 43 43 
2» 41 20 

M 30 36 



25 59 52 

25 ftS 20 

2C 2 10 

26 4 26 

25 54 55 

26 54 52 




aDpora, 



65 49 

25 50 

26 1 
26 1 
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44 

50 
45 
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25 49 20 



25 40 3 



25 40 0 
25 40 37 
25 37 21 

2a 25 7 

55 27 5 
24 
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25 16 32 

25 10 46 

26 10 0 

95 4 15' 
35<^ 2 30* 
25 9 3* 
25 I 31 
25 I 33 
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25 23 24 
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9 t 41 

79 15 oK 
79 11 40 1 
79 9 30 
79 II 0 

79 3 40 
7a 3 26 
79 5 56 

7d 68 25 

79 1 40 
3« 57 20 
79 1 10 
79 0 .89 ; 
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78 48 20 

78 47 10 
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78 51 30 
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7» 44 30 
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78 39 00 
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7» 3 30 
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78 14 26 
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78 2 25 
7^-09' 9^ 
77 -oc 45 
78 2 55 
77 54 65 
7 * 47 36 
t ^6 40 



PJCACE. 



Goorah, ' J.^ V 
Chippijee, 
Simra Fort, 
Ditto, ditto, 
Jairoun Fort, 
Mohungurh Fort- 
^fustapore, 

Greati Eaneel 

Serkunpore, * 
Chowbara, 

TearyForti 
Nygoah, 
Go^ra Fort, ' 

Goolgunga, 
Ditto, 
Sasnugiir, 
Pchai^ng, 
Boodhour, 
Calpee yert, * - 
Ditto, • ■ - • 
Dkto> - . ' 
Dlttoy^ . . 
Ditto, . ^ - 
Bejour, 
Malirajgunge 

I'ort, 
Heerapore Foiti 
Ditto, ditto, 
Diirmpora, 
Sandnee, 
Seelone Fort, 

Jeitpore, 
Burwara, 
Mulhara Fort, 

i Dergoiig Fort, 
' Mahobkant, 
Geroli. 

Gwalior Fort, 
Kytah, 

Ditto, 

Ditto, - 
Ditto, 
Ditto, 

•)0 V- 
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24 36 
24 30 
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78 39 40 

7» 40 0 
78 39 46 
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0 50 
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44 Capt. J. Franklm^s Giicffrapkical Observaiiom m Indku 



Oh9ervaiiioM Jbr Longiiude, 



Maj i«. Observed begbaiBg of Solar Ectiaaea^ - \\[ 

^ M. and end of dlttn U ^ W\W F. m. Appa- \.I^ngitude^ 

* lentirime. Lat'tu le of tlie^att of obtfnVft. t ■ • 



June 4» On the same spot as above, oliqerved emersion of 
*- Jupiter'i Ist Batcllitc with a DoUond's feet 
refractor, power 130, weather clear, 

June 6. On same spot, observed emcMion of Jupiter's Ist 
satellite^ with a DoUond*s 3i feet refractor, 
]iorver 130, weather modcnitc, 

June2^. On same spot, and with tho same telescope, ob^ 
mmA toe maerAon of J upiter*s 1st satellite, 
weather clear, 

JuneS9* On same sj^ot nnf! with the 5ame telescope, ob- 
served the eracrsian of Juxjiter'fi ist satellite, 
weather a little cloudy, 

1810, 

July 1% On same spot, and with another telescope, though 
a DoUond's 3 4 feet refractor, observed immer- 
' Mon of Jupiter^s Ist satellite, weather yei^ 
dear and nvoumble, observation perfectly di- 
stinct, 

July 27*- On same spot, and with the same telescope as 
above, observed immeri$i(}U of Jupiter's 2d sa- 
tdlite, weather dearioid ikvonfsible,....; 

Aug* 4> On. SBiae spot, and with the same telescope as 
above, observed unmersion of Jupiter's 1st sa- 
teliite, 



M. Time 
atplacfeof 
observa- 
tion* 

13 8 10 



7 36 62 
13 21 10 
7 50 1 



M. Time 
at Green 
widi* 



13 39 92 
6 5lt 36 

11 b\ 43 



n. 



6 17 54 



7 60 li> 5 17 6fl 



2 18 55 



8 iu 



5 32 0 



aM 86 

'3 96 '8V 



8 33 



57 



5 17 57 
^17 56 

8 "18 1 

1 < 



47 86 
5 47 86 

5 17 o9 



. The above observations for longitude were made at my Bunga- 
low, UL Ij^StEl* 81' ,N.^ beariDg N* £0" W s and qcflicdy 
ftiEtongSy or ,990 yards, distant from the centre of th^ village of 

Keitch. If, theref(3re, 26' is addttl lor the mcridiaivof tlie vil- 
lage, the longitude of Keitch will U 79' 29^ar E-, thus ob-^ 
tainedTrom astronomical observatian,;,,and the result of the tri-' 

ocdyjonejeGoniLT 

♦ I could subjoin many odur ub^ti vations for loqgitude, which 
approximate very closely to the rc^^Us phtained by trkngulcu 
tion ; but, aa the position of ei^e^y(p}^o^i)tj/^ed in th^e above 

be «noaiilbering your mJiuibk pages to no iisefijd purpose, par- 
ticularly as the results of i\\v protraction already given opposite 
to each, are uodoubtedlv more accurate. 
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. J^T' III.-— Es$tM/ on ifts CompoMtm of ike JmdiiU Barth* 
^ Ym(9t comnwify JcM^oimn. by the name ^ .Pirmctu^ .^ead 
bef^ Bjoyol' Society of GMSUingen. By ProreHor Hav^ 

i^AXx*' Co(iclvi<iecl irom Vol. XII. p. 368. 

I. 

.fifAviQix Ih Of the CmnpoMm of Va§u, cammanfy €ttlkd 

^ „ — 

' X. Qftali^s (ff the Materials,^ JlHE vases described in 
tlie preceding section are formed of a fine clay, which is iuiprcg- 
uai^d with iron, and coQ^^equently redden.) more or less by the 
. a^tiiqpi g( fii^ but w)i08e quahtiefl differ in the diierent vaneties 
of those vaaett. 

The finer subfltance of the better sort of painted vases, is 
that of which the vases with a simple black coating, or those en- 
' Jttiely-iUbck, a^^€ao]posed) the specidc gravity being in i^ropor- 
tioo to the degree of fioenett. The whole of -these vases am 
:mietAmry liglu, but more espe^Iy the finest kinds; and in 
them also there is considerable difference mth regard to this 
qaality. The vases of* Nola seem to exceed the rest in light- 
,and by this general quality in fact, the truly antique 
may readily be distiogui^hod from all imitations of them. 
.. Chftiak OlfoMoes aie ako to be observed in the eolesir of 
the materials. In the more valual^e kinds, it sometimes ap- 
proadie*^ to brick-red, but its most common tint is yellowish- 
ledl In the coarser kinds, the colour of the day -is usuaUy 
pU^r 'dkff iA those of finer textore. ' i . 

f cafnniH, however, agree iMitfa those ivlio are lif opinion that 
a red pigment has ^been added, in order to increase the intensity 
of the colour*; for this reason, that the internal colour of the 
mass agrees perfectly with that nsually observed ^i^ ferruginous 
day liiiit ' W itaa^br^bue^ 'the pfbtbm of masting, and the fnip. 
tbte yorfSMs^ejAfNIM'MVil^ 

■'In the finer 'V^Jiefe'thefSA'SWttftflifetei'og^eous piwrts, nor is any 
admixture, as of ^aiid, for e^am^^Ie, observable. They have 

* Aotiqaitte GanloiM* flt Romainei, par C. M* CfitAudt tWtt }3T. ' 
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4B Pittfc Hauamgmn on tk^. (jom p m i io n ^ef tht An dm t 

been manufactured either of clay in the natural state, if it had 
been pure, or carefully prepared by washings ' - j 

The colour of tlKise vases which are decidedly blfll^, ha% 
,iAtlidiifr4diibt^ ibeeili fpodueed.fay ^ aiknmtmfttf »«m» Mck 
jwtet MD Wf , rindriiot by tlNfiostunl Jodoll^4^^tile'»clay, byrtht 
action of vapours. Upon aci unite examination, vellovvisli par- 
ticles, together with small black sliining grains, are observed ia 
ihe iikuik>aais; fvoin which it may be supposed that the mboi- 
tute wt always faeeti .ptrlcctlj«quaL Tke celcfaraied .B9i^ 
dbv detected aiiDute sealcs of mica m the subitance of 'th^ Ijkwk 
vases found in the ancient sepulchres of Etruila ■ -v 

According to the chemical analysis of Vauqtaiin, a hundred 
parts of the mass of those vases usually called Etruscan, ccnu- 

'Thw^uariticy ef Iron, it-miy be raiinarked, is -eiBgoUoe^ mtAim 

probably nut so great in the whole of these vases. . • » '*«'J ^'i "t 

^. Conformation^ ilte Vase^^lLh& vases >coiatxH»nly cali- 
led Etruscan, seem, without exception, r^to iMMW-jbeeiif mpuldaA 
an/tfaftiiwhael'lv-tiie mftoAonr^ yukuA uyiVillKpti^dQitbli of 
the greatest antiquity, aa^bds lately beeli ingeniously demon- 
strated by the investigations of my friend Ritt€r\. That the 
.whole of these vases were in reality ^natsd , by the wiieel^. aii^ 
jMfaiB IkxbeifN^iMFed hy ihetfolknrkg- CMUMidcemti^ fiiHamip 

^seeflHiD^hem, biit.Biigh iwcaafbefyMiidiMDii^ 
by the-w^heisl^ no 'vaiea of .mioh a fevm eit»>preflent An oval 
in their transverse section, or exhibiting other curves deviating 
,&6xn the cirdle^ which could only, be produced by tbe/ aki tif 
jnouldroc othbr'SKons^ % Becattta^tiaaesfli^tk&rlrhbfliafta 
6boar, especially oB'the TiaiiikT'mxH»\<£fi3om'\^ W 
nealh, on the base and in odier parts 'not so carefully snicxjthed 
.as the rest. 3. llecause, on the otiier hand, no marks areiaver 
j obs e r w g d^ firpia whith>it might be ki^ua^ithati thes^vasas fawe 

- ■ ' . t il - ' rn l f > M«f| ' 'o ^F i V'r i r i ftri i ff i 

Antiques, ill. 

§ Dic Vorhalle Europaischer Volkcrgeschicbten, p. 23T/ ' t/ii:.d;iT 



Digitized by Google 



be^'f^lbricxted'by*!i«iare complex and* arrtWcial method; fiJt 
example, no seiuuf^iMkkhitliBiii^^imlt^o.avoki 

HTC" exact in their dimensions, with thin walls, aiui a snii)oih 
aic£Bieey liavifig no marks of the wheel; ffom nvhioh it maj 
l)encoa|«clBxed^- liMl« after the* vases had 'beea iasm^xM Ihe 
«Mi,ftatiiBtfteocente hid 'been' a^plfedtfiil'-BmwithH^'dihiiiD. 
In^i p^fHkps^^^iiet^iitilike 'thost vhieh- ane appHed bjour^Hnfai 
potters to the same purpose. ' 

iit/*!!: uDuecesaafy for us to euler in this plact; up^n a fuM ac- 
Mn^iofidiepaii^ular finmB given to these .Yase% as'ifaey havf 
Uetf defctiM»JHdL>delinetttBd iddl onfficMiil^aQtAiracy, ui qaanjr 
mMm im^tiie'^dbjedti ! <9?lier v^tec^rris: net rlcsie to be'sdnilt^ 

than the elegance of the forms, although in this respect aUo 
some differences are observed betw^n the more exquisite vases 
and ttem«f in^or quidi^f belweia tibe Omkm^'vwaeft'and 
hhyttoifi Bttukan ^origin* * 

A^9(SoMft^'tbrdieir fbmirtr, Ibor pftncipal'dass^ of -▼ani'may 
-be distingtfished.-^l . Vasts proju rl^ so called. Thcv differ great- 
^'in aie and^pro|iortion of pairs.- The mouth is cither much 
ytate than the dlemMtef ^ the bodj, or m^d the sam^tti^^er 

or i«4th a cap or^ltihitd-^ped ^n^ioesB. > The badf is itnudly 

ovate," or ap|)roaching to this form, or bell-shaped, or cal3rci- 
icm r of thc&c principal forms there are, ho wev£r, innumerable 
tataieftii ^A^oodBvrieilbef mmfikt at lfajiattl^ivitbil»wUei» 
w0M6diihiai''ikBc'tmoiy or-threej ot aomdasmst fi&tir;ittiiA(tkeBe 

are affixed to the. hfs or>hadf;:.9r looper rfNUFt ef the vase^-^ 

Vases, commauiy called PtoBj^fricttla'hy the ancifent^, which are 
i]CKiaUy> Punished: v'itbta -sk^le handle.-x**^ V^sa unguentarioy 

eo B tmoi i ly two handfe g; — 

' Thert ai*e*^«*lf8*tt mparts itt ^vftWs^^^lllA iww#'tlist been formed 
along with fti'elS^'f i^ff6Vj ifie wheel',' but Jiave been made sepa- 
rately, and afterwards jomed to the body. Of this k'md are, 

niahedi 'iK^ A prismatic base, instead of the common round 
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oDe. Tfaifl^ however, isof very ra]%oopui:rtiicein;Vii8e8:;(,I>^^ 
seen an instance qf it in a vase of Gregian origin, in the Jloy^l i 
Collection at Naple(i. In llxQ^ ^ ^^^^^ foiiod, i^dicfu^ 
ticHi of their having beeo fbnned in mouy^ : the)l,9C()fat?l*M^'\ 
exjj^ptior^ to have been q»i4e hi^xhe^hfisi^^ti^i^^f^^ 

0-' Composition of the Plastic Ornaments of Fay^^.-r- The» ^ 
plastic ornaments which we find upon vases, have been paad^.^ 
by the wheel, or in some other way. Of the fp)ri9fi)|r.,|ii|^> 
are all those Bimple ornamentSy whether ratse^^.c^', ifnjpr^mdi^, 
with drcular outlines^ which surrouiH) certain parts pf vase^, ^ « 
for example, the upper margin, or ball of the lid, which have, ^ 
without doubt, been formed, in a way similar to ,tha} ea^j^o^^t^j^ 
by our potters, by m^ans of certaui jns^run^pnt^^ . t . 

\hp plastic ornaments not prepared, i^pqn Otk^ ,w|]H^,j|jy^^ 
longs the raised work, which is aometjmes, though rai^ly, . 
in the princ'ipal part of vases, and more commonly on the handles. . 
Some black Etruscan vases, preserved in the public collec-^, 
tion at Florence, are furnislud with ra^s^ ^^'^W^f)^ -OJ^vi^^r* 
piincipar part oir body. Two Jarge vase^ ^sf^^Xe^l f^^ j^^^ 
endncled by vine tendrils. Others of them have raised figures 
of animals. Some again, with a narrow neck, are ter^inatQd by 
vine-leaves. In others there are rounded raised lines, wliich lisj^ 
fronfi tlie bottom t^ the bulging part pf^^..l)o^jj;pr^^t?sc^^j^^ 
it fhM4 tAe iVBck^ The handles, are pip^^^liepj^ 4^ t^a^^ll^^ 
not oqly m the blac|c Etniscaii.va^ .bMt . alsf^^ill ^hftnP^^i#St 

origin. They are often tennipated by ^^^adf or^j, 
cntiffe* figures, beautifully imitated, or are made to assume 
form of twisty serp^^^^ oj: ar^.m^}^^.}irith.4e»rs8S*^« jpiSftii^ 

^ a^Y^jiop whettier tjie)?^ pg^|nw?fits lia?^e b^i>.^de% 
means of moulds, or simply by the handf, . Jf'fpm the inquiriest>:^ 
which I have made in regard to this m^t^.i«|: J, apa inclined j,oj 
think, that ail^thos^ plastic ornoij^g^ ,J^,J^ femKti*it^tt 
the handy hj mecODft of .4?£i®. inst rume nts, .Qji?Lt^)L|IIQllUflb. 
asisnow jpracdsed. 1. Beca^ 9qj(||Jtk%^IM^^ 
for ei^mple, are to be observed ; % Ikcau^e smaU diiFerea^ 
ces are commonly found in ornaments of the same kind : the^^i? 
heads or. ^ures oi' handles^ for ei^iipple^ift tj^ sMei^aiieyji^ 
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fer a Ihtl^ ihe excavated or rounded lines 1n"'lfie 'JaWe p^t 
faa^'W always the 8am6 dinienaoiis. In the Jaker pottery, 
yirmttd %Ai4if drfp;^dta lflie'kxrt^^ the use oF moultls may 

Impressed ornaments also sometimes occur, especially in the 
black Etruscan vases. They consist either of impressed lines or 
^^IIHrntocnls of this description' may eiwlj be/fonnei liy 
iiiitd^luents simflftr to ihose which* are used iri making seals. 
.4^^*ttlMfet)6eS^'tio#ever, often conspicuous in those ornaments 
ill '{he 'ss^tiie vase, appear to mo to prove that they have opt 
been made in this way, but by means of a hard stilus. In one 
pMt tif the' cvAanien fer exaniple^ the number dots is great* 
jtWiiMi^, anebthelr, or the ddts in one row are a little nearer than 
in anotlier. I have remarked the same of the letters which are 
sdloS^itie^ seen on Grecian vases. U^a examining them, it 
clearly appears that they have not been inscribed by instrii* 
ments amilar to those used in cutting our sea]s, but ako by 
tt^tai df the s^le: ' Amcmg the Romans, hi later times, stamps, 
<NKWak with elevated letters, as on coins, were very frequently 
im|>tessed upon earthen-ware, such as bricks, vases, and lamps. 

^4. Bakifi^ of rd#«.~The wfade of the vases ci whicK we 
q^ttik' aie ; baked, but in different d^rees, never more, aiid 
gft ifltl Hy i^^lhto btfr best pottc!ry-warc. Accord i no- to the 

ophaion of the celebrated Chaptal, which agrees with the above, . 
the fieat applied for baking may be estimated at seven or ei<»ht 
degrees of Wedgwood's pyiwlneter We Wct 9nd the arcil- 

flMAlfV fltAs ^tMBVi^,* th^^efttf^, any resemblance to the stone* 

ware of the present day. ' ... 

Th^ fider paiflfed viitels are uiiiversally more bakeathan the 
coarser^ and of the latter, thosfe^rhic^ are entirely lilack axe the 
k»t iMke^ tfc' A&rM^idiffgt^dt iMfting being estimated by 
til^^fiftMlM ii^'InuflUn^^ porosity ; the latter of 



li ArHSquites Gaul, et Rom.- 1), 137. ■ '^^ ■ - 'm '> ' 

-f* Ciapial, Notice sur qudqucs CouleitfS trouv^ i TompeU^ Mfm, de ia*Cbm 
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iifhich is known by the dififi^ept 4£^ees, jn ^hmh the ma^ ab- 
sprbs water. . . - ■ . 

It is the general opiiuQii of all who have written on the 

^ppHtioii o£ antique vaseSy m»A a» '6mj^,t»/B9nti...Hiy(t» 
aod Jorio §9'l2iat tbft piiptad yases of antiquity have been mami- 

factured in the same manner as our liner mpdtru pottery-ware ; 
that after being first baked, the paintings have b^e^. ap|ii^y 
and the whQl<|8uhoiitted agiiin |oaginater'bca^ . rj . \ 
From the vases tbemselvaa.Wj^ iBapoot now ]«m vji^at^^ flifgf 
h|ive. bsen onoe or twice baked ; but fvom any investigations, 
with regard to the nature and composition of the paintings, it 
fieexftS to me more probable that , the \yhple hav&Jb^..o,nfe 
J tfUKXQgly baked, by which they tovc^ acquired ft^fi^ffio^Bf^^ 4^ 
, gre^ of baidneiM and.finmsst apd.ftt the ^una ^iiia^iiQMfv^ 
tiieir porosity^ and that the oolouK bavci a^ecwacdii; t>een^»f»a4 
QVjer j,bem by a leseer heating.. ■ .: i . : i,;* 

^ CompoHtiath of the Paintin^aj^pi a dipquiffltinfti |;egard" 
'iag thesipqde in wiuch the cplo^rs vfn^.jbiatp .fnqg^ifj^ 
the fbllowing miljeets demand investigadon The n^tiifp 

of the pigments ; 2. The mechanical mode in wbich they are 
laid on; ^ .Tii!&Qperi^tiqns. usoi^afte^ ii^j^fga^s^ ^lave^^t^ee^ 

. applied- - t : ; 

. None, eC. the- vaa^ are .oi«E)iid with th^ ^^ffhf^f^ 
whkh we (mil ^Zo^rtf, eidieE jfuned w^th the colours, or separated 

'.from them. The vases which are entirely black, have no coa,t- 
4ng different from the mass, and the lustre of the surface is prp- 
d|Mse4>I^J ^ubf^GM^ of the vase itself, as we shall presei)t|^ 

Jim^ «Otb« iir^fles ^ fuo^ish^ w^A a ^Qfipl^ MfV^ fi^til^ 
which, however, has no leaeniblaiioe.to the g^laze pf ^ f^alim^ 

; wajre;, but is more like varnish ||. Faulted vases either show ia 

^.f^iftflPK'pam.a.^i^^ l^e(J.(il#y^ii>F..,t^e.is.a v^^ tbitl> 

*. *.^t.GA1|]^^]tOIR. D. 126. 

V § Sul. Met. d. Ant nelBiptog^l VaU^ fH IS. - 4 

I) Jorto, who has made very accurate obMrvations regarding the paiotiigiW 
vaMt» ^7 ooinfm Uack vimU^loil^^ t 
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peltuciili' varnish.like coating of clay, by n^hicb ttie coloup of 
the day b he^btened a litde^ so as to have a dusky or^isik vsd^ 
if lj ptl i iii flBeg* ! ».*J <»' • r. • » • f a 

* A'tilaelf dl^M*^ ooMspomRW^ <#M tberWaek «dsiling of 
kIndSi ii very common in the paintings of vases. Other colours 
appear much more rarely and less extensively applied. ■ 
. Thb hUtk colour, tfaerefott^ we shall ^xamina fiist, m bci^ 
of all things connected with vases, in so to as regards art^ tba 
iMl ^Kmhjrof aceuffele instigation. Ir is vsmily of a^pitehy 
tiirt, sonfietimes passing into brown, or, when thinly applied, a{>- 
pearing even of a cofiee colour. It seldooV paases into. livid or 
gil^, which I' ha¥e' obserVed, however ; 'm sMie tasas of tba 
gte il M flite aad-Eoman CoUeetiimst. * Tba hutra af diei aoloBrk 
faf^'^^SMks dc^greta of brt^lnefis, 'mnelSnlM it is aeamely appa« 
l<BI^'6rtd is always more like that of varnish than of glass. In 
other respects, also, the black coating^k-alwaysdissimikr to glass : 
f^ien minatdjr examinedy however, with the imciosoope^ it has • 
M mf^;teknasee\£^^^ It b difcant 4eg«Bci of 

jiwy t l k ft hav 'iifeldom so great as to be senmble to-liie aoudr« " 
black coating is firmly adherent to the surface, although it does 
not penetrate into the day, nor is conjoined with its particles by 
fdibMi. Itb iOMuBth firftter ifi the filler vases tiiaaiii thoea af 
coarser qudity. None of those cracks or fissures are'iMOsin. 
HySWI t t B tte^aeMf ooeurin liie glaze of esHheiMrard ^ 4t n 

dissolved by acids or any other fluid. I have exposed frag- 
ments of paihtcd vases for a long time to the action of nitric and 
tiiiriiti^ a^ida,' bdt iie%er observed any cfi^ produced* ixpba 

'adiftdM a tonsidmble liCMt 'whInMii injury U 
uMhi^ifisk iifkpbde^ for a lotig ^tm teethe UoWpipe withoat 
"ttftidergoing any distinct change. When the condensed flame 
was (hrected toward part of the paintings for some time, I have 
^itlfeMa thi^tl]|«iMM*ti^ thi^ clay^lmw cmt^ovafaidi ; 



* That the black coating has the appearance of furion, has been JuBt^ 
ed by aopteJi— JI*W rf^r J5i4iH ISOav pj^Wa; • -> • - ' 

' t Boettiger's GriecL V^asengcmaUUt Bo. i. Heft. 3. p. 27k— J/t//tfl{e}t» P^t. dc*' 
Am. I loc. cit. , * . < 
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produced by a sublimation of the pigments. The black vac- 
oifllL, is soEoetimes covered ov€r.:by a . wlute* exhal^^^p whc^t 
bumti theproductioD of wbich inaj peKlia{M be««zpk(ini4< 
the decqoB^MMitkm of it» idbrtaaoe. Vom iminU, iayei^g^ 
tioiiy however, has diown me, that the white ^loiir. arises fixnn 
the burning of the calcaieous particles intimately conjoined with 
the. surface of the yasee^ and caooot be as^ibiied tot (hf a«i^^ 
tke,Taniifih. . . ... .. . j;^, 

EDom anraeoumte examination it appears prg|)f4)^,thi|t]|;^ 
thin pellucid coating, by which the colour of the clay is render- 
ed brighter or duller, is of the same substance with the black 
paint of vases, but in a diluted or extenuated st^te, whiph.iYf^ 
fob shewn bjr the cekhwted Jono^ the Terx,leaEpp4 )9fff^<^ 
^Ctbe Royel GoUecdoD of Vaeet at Naples*. It JQQf^ conaifi^ 
]y be observed in vases, that this paint has been repeate41yc-^l{^ 
plied, where the colour of the clay had not been completely mo* 
dified by the first operation, and in this manner ^Iso the; co|p^j|r 
has bm chaiiged bam dusky, to black f. , ^^f£^lipffk^mi^ 
filler ocour, ia whioh diffei^ degrees intens^y may b^, p}^ 
/Krved in the colour. _ , . 

We shall now inquire into the nature of this black pain^ 
Onyhiii has ascribed the blads; vambh to the martial or mang^ 
MMtt eavth of gUsa-woiks an ^pKn^on^whH^^(l^<«iV^ 
cmbfaced ||. L€SagC Q&c» thought,. thetthe Ui|ck ooati^g,o|* 
vases was produced from osideof lead aud oxide of manganese 
whioh ofuniou is not only sufticiently confuted by what I bavfe 
SMd above, with^regard to the nature of the yafoi^, bif^i|ls$y{{ 
ibt s^ght degree of bekio^ which the - y aa gs h^ miiesqg^^ 
idiieh Ihe^ezide of lead could not be appUfid»:;|^ tP^(?lM» 
also remarked Scheerer Bays, that the coating of vases dpe^ 
not consist of metallic substances,, but vf a certain kind eaftl^^ 
and.tfaatthe Uack eoknir caimt.h«T^,]b^^fX))^a(^ jiy/i^^ 
of flseDgeneae. GktifM iwiim^^^ 



Aie|^NSlii|t 'AiisaB 

ai Chimicm t. UL p. IM. ~ 

§ Mem. dc I'lnst. 1808, p. 335. • -r • * 

^ BoetHigffM YasengemiUde. Bo. ii. Heft. 2. p. 35, 36. * 
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kva has formed the basis of the coating of vases, its natural fu^ 
'tttib haying heen^ftr&n^j aanaCediiy.the additioB cf aenie BtHae 
'MMeiofi^. ' VakqtuMn was tlie first who disoovvted that the 

black paint was carbonaceous, and he is at the same time of opi. 
nion, that it was prepared from graphite or anthracite f. 

Fr6in' experiments made with the view of investigating thk 
iMter; I too hate feaod that die Uack coaftiiigof tsm oank 
sills of a eGnbystilile substanoey ^ther catbonaeeouf or Mtuvfti- 
nous ; with this determination, the above-mentioned experiments 
also agree, inasmuch as it is not dissolved by acids. On throw. 
Iij^'bcatides of the black coating into nitre fused in aplatma 
^fta^^ tiity bamed by sparkling, and were quiddy ooinimieA 
I^^Wk' expi^riment, the singular phenomeaon, that a ooating so 
llhhi should have presented its colour and lustre for so long a 
^piMod, is satisffurtorily explauied. 

^'^Th^ qtiMob regarding the substance from which this bkck 
mifMg^ ltteii derived^ is more diffiodt of solution. I can^ 
l^i^^ 'fliy assent to ihe opinion of the celebrated roic^tfsM 
miendoned above. It is shown by the colour and lustre of the 
paint, that it could not have been prepared from graphite^ a 
i[!Ai8taa6i^j^«i^ch has more of the colour of iron, and a metaUic 
mtMiSiy jlSlie^qitality which it possesses of fusing with nitrr, Bk 

is dsB against its derivation fn/ai graph$i» and 
dnthracite. If we suppose the paint to have been laid on with 
appenctiy it may be inferred diat its substance had been duid of 
liiW,^di''fttid ^been leduced to a state of fluidity by means of 
ttkMr'6dt# MtiManoe. As tl» appeanne^of the eoMrttoff-af 

coBchided, thai -tte* matter 

#as either fusible of itself, or had been rendered so by intermix- 
idte with some other substance. Nor does it seem improbable^ 
tli^^'^iMia^ -t^ii ifitut this coatings a substance was appliegl, 
illil^^itfc^ir'H^^ diffeMot tountnee in whiok these 

mS}^kri'^ttm^^ by cMMMfMir 

{.instituted various experiments, with the view of determining 
jtysrudpstanc^which entirely failed, because I followed the,com* 

fJfittR., Feint. dci^Vjl^Ari|.pr.l^li<Kj^..>. ., 
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Iftid. yjp^ and burnt in, in the^sapie way as the pi^pai^ts are m ^ 

Ti^iQus cap^boI^useou^ subrtances, vegetable aa velLwi.mhttirali ^ 

lie^uced to a suffident degree of tenuity by levigation, either. by ^ 
tj^emsilves or by means of a fluid, or mixed wifh fusible suh^' . 
■taiiqes, to vessels either dried in the air. or baked«. aod^Aes^ J, 
^!i^i9^.^l^^io(^omg thm ia other :!ite8BeIs,.t»vaiti0ii» ^egiiees , 
efl^^li^ in pcitteiy^fainaoe. These veaseb: 8Q.«cMtad, cajne, 
without exception, from the furnace, with red, yellow or white ^ 
colours^ according to the quality of the clay, and the different j 
degrees of heat. X applied liquid bitumen in other expeoii^t^ 
but with no bettaf success. , . < . - j 
' Wheo I had almost deipaired of accomplishing my object, it 
occurred to me, that perhaps the method which is used for . 
coyering iron ^\ ork with a black coating, might be equally rap- 
plied to earthen-ware. . The experiments in which I made tusQ ^ 
of ipineral bitumen sucoeeded wieU. . liUssctod.o^lp^icm - 
in. napk^ or mineral qO, and applied the scdutkiD, by means t)C 
a pencil, to earthen-vessels once baked and . again heated, by ' 
which a black coating like varnish, intimately attached to the ' 
surface of the vessels, and precisely similar in appeacance toirlbfr ^ 
blacic coating qi the aninent G]:!eciaji.T«see» imimmedi^Ue^qpRO^ ^ 
duced. The d^reeiif heat at whicli the sokitiosi is ta berap^ | 
plied, should be such as is sufficient for melting tbu aspUaltum. - 
I exposed the vessels, after the coating was laid on, for so|a^ ' 
time to;|ieat, by which the naphtha is eYaporalied^ and th^..varH ^ 
]}^^ .coiiapl^Iy dned. ^iftitd bi^mm «{q^i9d m ikfi i^WN^ 
manner^ gives a amilar .but less bright Yaarmsb. Theaolutm^ ^ 
o{ asplialiuni by nitaus of iiaphtha, is also preferable on thi^ ac- ^ 
count, tl^at. veTy different degrees of saturation xua^^ be produ.cj^d^ 

^thip^ ^Ution .lyffiDsds a tyanspareot varnish^ .by\vdiii;h,,du8kj 

eelpurs arp. pfQduiQed». pasting .moii^iisr Ic^ isita re^^ siQoqf^^g ^ 

to the different eotrar of the day. If, the applicatioa ei this ao^ ^ 

lution be repeated, very dilF^'reiU vaxjetu s ui' varnish, may be ^ 

produced, from a, brpwn colour to a pecfecit lilack. , Jf . a sati;* ' 
"Med.- ^fllijp(QP,;|je^i^|ip^4^^^^^ ^^^^^^^^ eol0i^^^,ppQ(|^^^^^ ^ 

oiicei- — . _ - .-^ - ^.^^ . 1 

In the same way that the surfafeii l^lMhH9*kav^M &9et 

with varnish, various figures are painted upon it it^ ni^iins of a ^ 
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ftitit "^Wtfe fainAgi'inBy bd tsmdt mbte f kMKtym propbrdWr 
to thte degree of heating which the vessel undergofes ; fof th(i 
vkrknsh inters in this manner the sooner info the pores of the chf ^ 
ita^hikl&i itH fluidil^, on which account the deHncadons are moi*^ 
'ikektSt '"But tife Daofe veem^B areheated, the more qidtidjp 
idrt-tfie^llidBtSngs be applied." ' • ''^ -''^ ^ 
* ' As it is only the outside that requires to be covered with var- • 
Dish or paintings, vessels may easily be heated for this purpose, 
bj^ fining therii with burning cfaaraoal or hot embers. Sdt^'tf ' 
^liikitib^hKAbg'htil0 depth, ttt^ to be psinted widiin, tiiey itfulft' 
W p H H to tt U y htteted in ft proper fbrnsce, tfi among hot dndenf ' ' 
Although the black coating prodaoed in this manner upon 
the stil^ace of earthen vessels, agrees in many of its qualities 
i6th the varmsfa of the antique Grecian va^ and it is not im- 
fmUm^iMt a Bimaar Mietaooe; and a mmilar imxle dt ptSni- 
8^, !ii tbenr maniifketfire ; yet the Tarnish prepared W 

Ae tiianner above described, differs from the ancient varnish in 
this respect, that it does not resist a very great degree of heat ; 
lAr fi^e 1 aa yet succeeded in my efforts to discover, pjr ' 
MM tM ftctilty of sostaimi^ the j)otrer of an ite^se 'Mt 
AftftMbe giv€BhJi>r1ti&elk prei>ared of dSphd^m. HoWt^, ft' 
is evidently not impossible, that time may have done something 
in this respect, which art could not produce. " ' '** ' * * 
^Hh^i^'^^n kiibwn^ that asphalkim and naphtha wefe ^Uii^n^ th& 
flUBWkiRiifarkVkowii to the andents, and that they'^ere*'^]]^|^fi^ ' 
y^^&M tk^^^nribus purposes. Pliny, in ftdr, 'relates, that fii- 
stflTptioIis made with Jet (Gagates) upon earthen-ware, are iioi 
effaced But, from what we learn with regard to this Gagaies 
^Plh^; ft is tb be ihf^rred, HtM ft was ndt the Jet of modern 
tblM^'Mi '%^%&mr wlAchmiden^itpmbabl^/thkmiM^bP 
inking ^ c6atill]^'t<!yi' eaMiehf-*^e^rf '(^'thfftt' WbMI^ 
known to ih6 ancients. The varnish and paintings, indeed, 
which occur in the sepulchral v^i^s of the Greeks, do not seem 
tt^ b^n'^pti^ bV the Itomaiiis^ to e&rtheiflwkre manti&fr^ 

of itdiUiiii pottery f.^ *A (itiVering, ho^et^er, in som^'re^pecti^'si- ' 
ioft»Ws<Wr^¥^^*MW1* ^iH'fii"! J'?' iBiii /i;// Jul* ^ nil n ' 
Ml. - 
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5$- Vi^t i^jffte,yihi^fBi00 
Uf^f/^Jt^ but qon^i^Jjjg of y^llJjjljl pilcbi Mfa^^Bed by^i^r 

nish made from aspluilium in the manner above described, and 
t^^ipodc of , pooling ^fo^pUed upon it, to whicb the 
Eyiaynf^Uing b,appUed,.iDigbt be wtb 4Mkamigi>)a^ip»jg|i|^ 
potteijy'as'for omametftrng vesselsy ooverii^ talea, &c, : .Af^irr 
Bei^dfs the black .i«mi8h> someothev eplom arstfefft iniCKfen > 
cian and Etruscan sepulchral vases; for example, white, yellows . 
ub.5K^itej|.fed> brp.w.^»>w^ly M!^i£h.gre^ .j^ livid f. uila lb^ 
vafe^ whose paiatiogs are v^P-^i the varnifibritfei^kfvliSioi^^ 
parl^ only of U^^iyiiytiic^^yqyiit^rfiJtese culoiirsj) £pr*MUf4e|(i 
l^yes, flowers^, architectural Qi:naiiis»t% Htm dktpery of . <^ia«s^ i 
the wings of winged figures, horses, chariots, &c. In other » 
va^B^ jv^ick^re . evidently covered witli black varnish, certaiai 
o|^Daments A)re sometincjii laid in upon it wiih.otli^.ci^urs, «bm 
Pl^^jiiy .^ij^te. • . 7he Miue of tliese .fngmnU UiaaibU^Mati^ 
1, They are, without exception, opaque, and Mong! to the paiiica> 
called in German Deckfarhen, 2. They seem prepared eithefl 
fip|[|^ef^tb or ip(ietalliQ,pxides; for e^^AWJ^e, the. vJiUe pfgrneoU- 
from argU ; fbe re4 from oxidci of. iifin ; the btNtimfimia^jraMl^ 
of^ mixed wi%p^ ai.Tbegftweirt'jMlPK^ 
oils, but have an earthy aspect - 4^ 1%^. art. 4M iiit^nateljftl 
united with the baked-clay ; they fall off, and mayfeksitiln bei 
abrad^; |b|^^^e partly dissolved in acid^^. , 6. Tbey^areoBau^ • 
mj^lid^djupon tl^e black varmshy which appeanevi^deoteiiou^iirf 

.hnya faUen oS^ or iniiffiBbiadedfcii^ 
whi<^ the bla^k yarmsb iadisotivered. . Fnmtheae propcttna^ 
may be inferred , that antique painted vases have not been bakedo 
in ^e pame maimer as our eartben-ware i&, alongi wi^ ^he pigy^, 
ni^nts, bu|;,^y^.^djth^ piggmU ap^ie<l>to.thew«^a^^ 

Kis^ aiimi^ im \n>\^ y^-^ v^ ' ^'^ ^ m ^^^^^^ m i i^if\m 

" Delete BiMiiqi. Lib. xii. cap. 18. .;t-i rrr. / r.:ii •; \..^'P/Jivjflq 

t mn^ in Boettich^r^ Qcifidi VascnymaMeOi' BcL i,-^eft?^T».-t7.^ ^H^ix 



uaiu ;*'. vtfi ^i.ri lautt t 
a'GrtoMM/. Ant. GauL et Rom., p. 1^5. ... 
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'Earthen Vas^ I pi i l wiii the Name of Etruscan. ■ iff 
^Bw^^^^wm^ ida^A ^AmI^ y^am i^^^^t**tSi^^'^^^^iik^ 

^^^^^I^Va^^K^IBH^B^^^*^^^^^* 9^^^^^^^^^^^ ^^^W^^^^O^wi** J^^^^^^^w^ ^^^pj^^^^^Hfc ^^^r^^^^^^^^r ' ^^^^^^^^^^B^^^^^^^H^F 

iN0<M^^ wliich the'VetttdoBhlanA'^^ been apjili^. 

All that I liave observed with regard to thii tnatte!^, during 
di%ent examination of Grrecian and Etruscan vmbs, as well as 

jSoine antiquarians have thought, that the paintings of Grcci- 
aD/ vases bave been paifeettd bf Ibe assistance of the itioiilds r6 ' 

been made in this way +. I cAn^ot, however, give my absent to 
these opinions. If the figures or ornaments had been perfected 
fapliie ^d of i moulds^ vases would undoubtedly be somcfimlji' 

ilte'^iii^ imAfei^MHily 'wlh^^w^^'iHiNlM 

thecie have never, in so far at least as I know, been fourid^ 
vases, whose paintings correspond in ever}- respect, which' 
kaaldbready been remiicad by Grrva%id'^y > U the drti^bht^, 

examined, certain irregularities and slight blemishes will often 
b^i found, which would undoubtedly have been avoided, if 
nduUUmd been applied in the pmnting of vases. ^^.^ ^ (ipf^tinu 

iCBitoiu iMaU4o4in dbMi^^ tiMnpidnrfn^ a^a^^ 
]il|uofi6MdkMitiMi9 bn iitfennd tlMir liht^iitaat'piM^'ili^ 
■^Iqbilwiri applied once only, but sometimes repeatedliy. ^e' 
ixmtkig is not always accurately covered by the succeeding 
i Qor>iaj it inure lo^ad di&lre&t shades of colour iii tbdf iame^' 

colour of baked clay, and has aho a certain degree of hi strc ; ' 
properties which have probably been product by a single ap- 
nlicatioa of a Oun vatwah. ' • V^''^ * ' ' ' ' >* * - * 



t JM^ Ffast Utter to M* llilli^«w»^ ^^vA,^t,4w.vv^ ^^^.^ ; 
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9^ Tl(!A^Ummmm^mS'^^^ 

gures then filed up ^ f i lh /p aint ; arf wofaitof i f ^a l u B ti tig' w kich ia 

plaiolyHdiBcernible, fur example, in some Locrian vases*. In- 
^|lips whiol^ ihllVir^ecL^ d black ground^ ija i similan 

the black grouiKhiB-th^n p^ected f . Iii w l tti i toes» the ground^ 

colour does not a)ii)pletely touch these outlines ; in someothers^i 
^^|^l|BliiliBd^to"ri pftfify?*^ oy^i.tJ|<jL,.QQtiiocs here and thi 





OQj^aed by the circumstance, that the black colour is less intense^ 
ip, the places where the outlines have afterwards been covered by 
i^ihiMlkjiD the oilier parts j|. AtMfirdifl^vfP the observation <a£l 

t«rely8een§. 

the' figures bl^ifQ;lweB cut out, with some sharp instrument. ' Im' 
stead of cut lines, dotted ones sometimes occur Jorio has 
observed, that, in some vases, it is evident that the figure&ii&vef 

pery ;-4i^4mlo <*|*hrfi% 
6Moe of RaphaeL ^i^i^^rmi 
In vases wiith red. figures upon a black ground, the interoalt 
drinKfttidin offsome fMrtftp£ the figures bong of a.dMp colour^ 




bbBki]Hiiiiibiiii bteiu< 



been added to the paintings, as has already been noticed abovey 
All the paintings of the ancient Grecian vases have been done 
Yonh^ a very fine penctL If the .« hiick varnish \ma^ )^hi 'o^iky, • 

bci^iiiMltt Ml til* mmm'^du^ ^im^JM^ tto^giAMAifM^ 
]m>hfli'hMii'wquiiiteti»»applyiiig. aBBOtdhg tt>«thontipi>im 

imiitB^descitibed by me>; aiid,iiherdbt«,ith0tn<^add<r^^ifi th^ 
ivorkman. A blunder committed^ if it odiltd not be eoVefied^ 



•i >l i -.t III 



g JtMti, loc. cit., p. iv. • ^ . MnMl 4;.*Khi. )fel dipihgcre f. V^si, p. 10, 
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JiMi i/u'it Va4t^s kfiown by tike Name oj Etnmc&nk ^ 6l§ 

wrenfe BS^ of hand ^ tnftHifeet to ihe fmlktgs vfuei^ yet'bhH 

■rishes produced hv baste are not unf rcKjuently seen. " *'>'«*'^ 
piWe a»y in the place, to treat more especially of the ope- 

We have shown above, thAt it is probslrl^ V«iM hk^mi:, af- 
ter beins' ^irst covered in* th a coatino^ of varnish and Other t)i(r_ 
meniB, b<Be& again baked^ like olir modern gl2aed earthen- ware. 
€eMQ(|ul»lly, no fnrdMr opeMdoili vmiiecaMT'for ftibhiii^ 

li^iieh' penetrate through the black rarnish, and present tbfe clayi^ 
colour of the base; in others, similar lines are seen, which pasir 
tl^ough ^ pigments 4aid upon the black varnislv and lay tW 
Afttcrtarei - Tfaete omgpienta, wfakh* m of wire*cx!cttr^e p d# j t 
0Mild mdy hm tcvn prodtidcd, oAftf the pigmaitslMd beieai a^ 

plied, by means of a sharp stile. ■ " 

In some vases, there occ>ur letters either painted of cut out 
with a yiatp' instmment, which either exhibit the name 

pointerf 6r<iiolify Um otgcot of ihe pttlatitig^. ' - - 

« S t toy i H itrf Iftteiv hove bieen'-4oiie in miousfraiyir^ ' fl/lHl 
ti^e most ancient vases they are black, upon a red ground. 2. Iw 
more recent ones, the j^tound on which thev are laid is some- 
tinmwbke^^r red ; or, 3., In the same manner as the iigures, 
tlKy^bee dftottaonfoed llj a Mack- grmind^' ind^bttfe th* oolaii# 
o^Mtatreh^ ' The en^ved klftef84ipeii Mttie o# dM» tmtt&iof' 
fxeiit vases are found dther in the red ground^ m hi the bltts^ 



^ ^.'1/^^ OoMfMlMMY ff ltof Fojftf ■ SK'^zcA are entitm 

l^MMh i kmo$^ th^TMHiqiio.vaatS'dt^iip in hemat luify^ 
anmSk^kB tb6<dlitne|« of« aMient Etmna^ thm'Ocew %omm 

iKhich liave a black colour not only on. tlie surface, but even in-» 
tmially, ccaioeifiing the nature of u hioh I have already .spoken.^ 
Im these vaipg^ the fracture oC the mem »m/F^i Said of-a pupe^ 
hUk-ctkom.\ On wiia M tn iiitp w i iiia, iiidC iMiy*hkok pitfMc^. 
nitkajitdijlyBtrey but ako flometimesargiilMniiroae^^af 
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tB Piof. HamiBttm cnihe CompoMon qf^ JncUm 

yeDowish edoiir/ are leeo ; fiotiiiwfakhy tt may be u^errcd that 

MBie'^tiiKk \ fakereg^neotw matter Jma lieiM addcd the 

The smoc^h surface of these vases has tt certain lustier bimilar to 
the blaek varnish of painted vases. 

' At first sight, it might be thought that the blaok coloiir <iC 
the tnuls had been pioduced by oaekk qfmangmiH^ in the same 
manner 'as in some of omr earthen-ware manufactute, first mwle 

by Wedgicood ; but tliis opinion is confuted b^ experimeiils 
made, with a view to determine its nature. 

The mass of these iressels has a distant resemblanoe to the fa^^ 
mim Ipswich cnidliles» which are formed of a mtxtuie of 'day 
and graphite, and but slightly baked* ' The graphite, howei^y" 
givcd the clay an iron-colour, and the surface of the vessel a iiie-' 
taliic lustre; whereas, on the contrary, the external colour of 
t^idse antique vases passes into pitchy^ and the lustre'ia Uke than- 
oftanmii. ' « 

^ It-is well knoiwn, that a hlade'col^r may be f^^tea to day bjf 
means of charcoal vapours. Some sorts of earthen-ware receive 
a black cokmr from the vapours of mineral coal \> and charcoal 
makers blacken their smoking pipes, by-.piifitii|g«'them 
tfai^.|»ile. But that their black' ooiour has not-bM gihramitcif' 
th^ VaM in a stmllarway; may be Inferred fM^^bki^ tfaail 

they have been baked in a very small fire, and diat the bla^'^ 
colo\ir !s not equally diiiused through the \^hok n^ass. 

- With the'Vi^ of fiadM^'Ottt their true natui>?, .1 mad^adiMiq 
^kfiiinMttMi'm I observed'the Mowlflgf.eii«UnteaiiW 
Ir^f il^4ie Aime' c^- a hIow})ipe, the lilack e0lour«0 illitbikM kv 
soon destrbyed. The mass of vases assumes a reddish-ycUoaf^^- 
colour, wliicb, in a stronger heat, pascK^s into greyi^4>]aek, - 
whieti is 'prdhably effected by the zedne^ 4h9 pitftieklalof 

of tfte mass aftbrd a Y^H«'l*'4«hjtgreett eolour, which, lK)\wei\ 0». 
cooling, nearly . dkappeftrd^«««-ia -phenpmenen whirah- maV'be'ob^' 

sai^^^'ff any subeftafliee ecniaitt^ ^maiilim^ma^ 

clF moAe et manganese, could be observed. 9. Hi tt4lMll^^ fh^ ' 

black maiSI, tieduc^ to ]|idwdl^; be^add^ %o nitre in a pUtlna 
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cufli d^^fimUm^takm place* ; Sparks are &eeo» whkk are alwajcfi^ 

oimliyatiUepiuiMlesim modi eofnis^edmibtm 'io£ih^b^el9^^: 

a circumstance which . causes the combustion to go «on slowlj^ 
If any acid be mixed with the salt left by thib detonation, car- 
bonic; ac»d gm is produced by e^erve^ceoc^. 4k IOjaHU9|i|U9ic.f9d^ 
niysVt th^ Uack panidtts of the man do not undei^ luyfr 
ciliW99i(pB4--««* ^ 
From these expenments it may be inferred, diat the black 
pigment in the mass of these vases, is a combustible substai^^, 
aiMit9 4l|£i^^i4tber«<cafboiiaceoi|8 0i: bituminoust. ^ 

wUeb.wai^ to produce » subitfiDee anoUar ia the bhek iufw^^if^^ 

liia^aQtique vases ; and in this I succeeded. I made use of the 
same, subsume e which I had applied to the making of vamishy 
Qftipely, Asphaltum ; and of thAt^v^markablfi variot^ Ttmiaff 
fiom the Dead Sea» which Was already icnoim to the^m^iMMf. 
QCit)|ii»ip|dw)dta) pawdaiv I a^dadi laaofnaor. Uiaiclay^ipp^ 
in the manufacture of tobacco-pipes and stone«ware, intimatelyr 
mixing with them a sufficient quantity, to convert the white co- 
Jaun.of the clay into grey. Off thia. mass I formed cylindarjiif; 
ai»^;fin^iKAtiii.lh^ auv ^nd smoothed at; the «iu£KQe» h^piii, 
dHllHy:heiited(Ae804s^ in acniialik,]lMced\a9^^ 
in^^embers, to the degree at which asphaltvs is melted. In this 
manner the clay was thoroughly penetrated by the liquid as- 
piNiil«9:^beqotni]3g perfi^J^ black,, aiid, at t]b^fi^g,'^fi))«y 

iri|raitbt|iaA1»iwfi a{^H0^ ip it# .l%a<>nu»,aC,4if^cylv)d^ 

agreed perfectly in eveify respect with the blacjc substaiice qf tlbiPi,. 
Grecian and Etruscan vases. 

i<'Xbis, «tb^ be^ig the case^ anciis^ce the black varni^b of [ibftf 

ittmh g^vetf Atf «0loiirf:);^! ijka /faseB wbicfai^iva entil)^ td^^ i 

and as the black vases have,, without? doubt, been manufactured 
in the same places .with. the. painted ones, it becomes probable, 
that theiproUkioatical ibl^f^ ^v^raf^ of the painted ya^^,9l0ffti» 

^Tl^ examinaiiun of the black vase&of Grecian aiKl,£Mii5|jaii^ 
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onigin^ led me to expiore the nature of tlie ancient sepulchral) 
W(^sit£j^ QmmiBB ; and I have observcidy tfaft," ^ ' 

spdtt 4o figure and iuikinikA titceAii^^ 

eompositiou aod fabric of the mass. The result of my invest!-? 

gationft oa thift subject, I propose to publish at another time. 

, • . » . . .. . 

From these inquiries into the nature and compoaitioa of the 

/.I. .That the manu^kctiire of esTthm iiaBes appropriated t»lii-' 

neral occasions, had been widely propa^ted at a remutt; jx liod 
4C onUquity, wjtthjittle deviation from ai.geaeEaLplaD»,in ao £ar 
m.f^!ini» Mir .^ann^^ 

*v.8.\'Thit tbew tases hamiweii fimnad .mthwid] partksi^ 
diver^y, in regard to less important ckcuntotimces, inieK asv the 

quality of the clay employed, and differences in the forms, orna-. 
meatd and pain^tings^ mt ouly in different countnea and. at dif-. 
flmnt titnes» butite ixt the siun^ coantEies^ rand at ik^ s^iiie 
penoda« . 

► {}. That the finer sort of these vases are superior, in regard 
tp the preparation of iheelay, and the elegance and vaiiety of 
the forms> as well as the ea^ of the paintings, to ail others of 
the idnd. whether cf Jtoiian or of modern manufacture*; umd^. 
siiicb^ - that the pottery of the' moat remote agi^ farms the jqck 
del of that of the pifesent times. ' - ■ \ ' * 

' 4.. That the art of manufacturing those vases, as practi5e4 in. 
Irery remote times, is much more worthy of estimation than bur. 
faM pMimnttfices in that 'waj^.sinee th6 anci^ta ifiene iiot iir 
lioMssidn of iiian^ asnstaDiM wbiA are appCed to'ltbe art by 

us, and because some things which are now done wthcut dlffi-^ 
mdty, by means of certain instruments or machinery, were, in 
those titaea^ perfected by meai» of the hand abne^ hj the great-; 
erdekterity oftheattist . " ' : 

? -5/'9hatfcertain'circum8(&nd&(»were fSeeallar to ihe-Tery an** 

uent art of making and ornamenting those earthen vessels, which 
have evidently been lost in later times; of which may ^be 'men- 
tioned in pftrticular, the imposition of a very (bin vanush^. 
urMdi gare a heightenbg to the oobur of the day i&a grec^ 
or. \m degree, aad alMed m vay ttiiin;'fitm llaek 'coating,' re- 

f 



Digitized by Google 



1^ most ramote ages» apd capable of re^t* 

o^ij^^iimh regai-il to 'fofiPIl^^ •ta^tke prefw 

and application of the niateriale, by a (li%ettt auitvoo- 



AuT. IV. — On two new Cfmem ef Byaaoidecc, andr9*Nw» 9p9J 
-...ofisof Eurotitim. By Aobbbt Kays GBEYiixB, LL.D. 

ramulis hrevibm instrucia* Sparidia pelluddaf nu- 



.iu. ,-.-m ci)«topsid Wauchii. Gr«;iac. « 
Spec- Chmr.^ , . . 

* DEsc.-^/t£»mhiuta, gregaria, subconferta, er^cUt^ I^;i4ji\i0ci4a» 
continua, opaca, nigro-fusica, laevia, valde atteniuita, xamu- 

fis acutis brevissimis crecto-patentibus, basin versus instruc- 
tat Sporidia nuda, oblongo-cyiindrica, unilo^ulata, pejluj^h 
"^•^^^dL' albid|>gri8ea^ im ^ . * ^ ' 

Hab. In ligno putrido, vere, prope Ediidit^giun,., . 

r 

' A singular bl^ plant, not two lines in height, with tbe stem 
ma^luig the persistent Bysaoidece^ while Uie sjpondia are l^j^ 
^i^w|l^h Ibdong to the moiA eVrtdesoeo^t' g^up«. It 
tore^tiKaih as it Wetie between the two great natuttJ c&rMons oi^ 
these plants. So very slender and attenuated is tlie stem, that 
It is scarcely visible, unless held in a favourable light, though k 
^•ta iik* a bristle above tke whitish mass of sporidia, ^ which ,dA 
not oocupy.mcfe than fifth.fMUlof t)ie qitire l^ogth^ and are 
Jways condned to the ijn4w the inkjroflwpe^ the4qjiidn^ 

dia appear to be perfejctly naked ; juid cm being moistened se^ 
pSTqte.in an,iQstaiit9,ii||Ki ,prav^ very nuiperous. 1 am not ac« 




Captain Wauch of Foxhall,' diacovered tins curiouB member of 
the ByMwdeag;, and c ami*wk< >fld*ape<ittw» to me in the spriBg^ 

•J* One iiigiil v n^agiiified, 4; The saoie with the spohdta 
removed. 5. Spondia. • t. ' - » * . * ^ r. 

MACBOTRICHUM. Gr^oiiit " i f 

isa, diaimUa^ color ata, vuria, . ; . . . . , . 

1. Macrotniel^uux.ferrugineum. . GreviUe. 
/.JC f^bM% wt if imyuw uf a ii i nw^ fimiigkmm^ JUh- inMte^ 

iuau i sparidii^ globo^is, ranudi^ adnatis. • . ' ' • '* 
Hab. In ligDo putiido, autumno ; pfope Edinfaufguaiy ke- 

tUIIL 

Desc. Thallus subpulv^rulentus, late e^Tusus, ferrugineus. 

JTi/a brevissim%,QOQferta) $uberecta» rafnoaa^ xigidiuacula, 

septata, plus nunusvc flexiiosa, sub lente aiirop-flayeaBens ; 

nmuUs diveigentU)ti% bzevibus^ obtiias. Sporidkt^^ ^^Om 
'beta, nmloeakta, sparsa, ramb ramuliBque piuno fldittta. 
PL I. Fig. I. Plant natural size. 2. Filaments and spori« 

Qia rongptfipfl, 

. Maorotrichiua he jOretri/kku- 

Vi' caspitosumy^tiscum ; Jtlis brevissimis^ subereetiSy ramo^ 
gmimlaU^fiexmsUy sepfatis, ramu divergentibus^-.olh- 
, turn i sporidiii ^parsitfsobigmgu^ l'-^-4octdaiU* - . 

f I, ; no; prop9 JardiuA H^"" loc^up^ Sif.iWilUam^Jardme;, 

.Xtpflb.! Mmik§ iwuii ij n mj^i iriiii nil iliwrn 

JR8i(ibMiritaiiMi| MbeBeete^ iOOHteta^ geiiimhiiii 

flexuosa, coiorata, subopaca, septata ; ramulis brevibusy di- 
rj ; vergentibus^ obtusk, rigidiusculis, sub lente aurea-fusce^ 

longe, l-locuUitay vel 1 — jMcptata, 
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It lft499Lti«iii€iLy diffictlit to form a character ibr this genus, 
.flpm^ > it i»f dwnairkaMy dbtinci Ib ila ^Bnnvi iqpfHOMM. 
M^Jhrngmemm I haire liad id mj poMeawm upinwii fd'Vm 

ceived aaotiier plant from my frkad Sir William Jardiue, ob- 
viously belonging to the same genus. 

Fiom Spomtrkimm^ Macroiri^iiim differs in having the 
filmcntB MiUoNffity sn]€lt move ralKut And r^id^ as well as 
WMllPllMrtfir^ tiM sttiiiiiiit»ef the brniehes ate also obtuse^ and 
diey are nearly of an ctjiial diameter throughout. Besides, in 
M. ferru^nenm the sporidia are evidendy at one period at- 
tached to the filaments. M. hgterotponMi has a remote resent 
Uanoe toOidittfft; hut in that geinis the joints of thefloeci se. 
ftnm mmwrinamiily Mttn oval p9evsA>4tp9riilmy .bHades which, 
Ihe flocci themselves arc iax and entangled. 

PL I. Fig. I. Plant natural size. %, Filaments and sporidia 

Eurotium Kosarum, Ch-ev. 

tdBSfMofo-effksum^ serkeum ; peridiis gr^arHSf xriridei^ 
*' IfimMos, Jfteis ft%!fSs ; fheei0 ehngaiisy conftriMmiaf smu- 

• '^'^'"'^plicibuiy medio asteiidentihwi. 

In caulibus, ramiB^ et capsulis adhiw yindibus Bosa- 

JOxsc* Fiocd s^tatiy effusi, repentes^ ratasoadsoMnli-aMiplfiS- 
antieyy daiuisame cKspitodt medium venus erecd^ ooiili$r«> 
vmrni ^lioei, aflbiA, demtrm psQidoLitifescentes, Mmis cap- 

^ulisque arete adhoerentes, Feridia minutxi, numerosa, 
^ ,^Mcidib4ju8cesceQtia, primo subeonspicu% demuq^ ^OQcibus 



'^'"This plant has at fir^ sifl^ht bfeit Ifttk of the habit of the'ge- 
JttattA wineh^liiaTe placed it; or, rather, it does not i-csemble 
Snj of ^ species of Eurvliifim already known. ^* 
sDiMlpilltBMriMa^ ahilnieMVi'ia taf. 

iicieiittyeyideat^'andthe1ttinct;«t^^ pcndiunritetiBl^tory. 

•^The long byi^md filamenftS' arc'ob\u)usly attach ctl to the base 
^f tha peridia I . and geeni A> arise from it exactly as in the genus 

VOL. XIII. NO. 25. jxriSt'^m^r ' * 'a-'^''' 



Digitized by Google 



ijifMrH. Bliukaddfir ^ Unusual Mmn^herkal B^radwti. 

differs iit its lot^lity^ ti^ Structure of the fieridiinn, and its^con- 

tent*. In the present species the fltk*ci arc remarkably abundant 
silkj^ and evetttual^y oooc^ai tJbe pofibd^ ^^^len 

ItHxmmeti^ in fl(i^%«fb twp-or thi<^ tineft^vqid, Will;!. Soh^ 

creeping ad pressed byssoid margins, which at length* tmit^e, mttd 
form a continuous line i>f an inch or more in length, aod vary- 
iBgin breadth nccordiDg -U* the part on which it grows. . « ' 

Pi I. Fig. 1. PJantnaftfiml me. fL Spocidia atid fi]wi«at» 
enkrged. -6. Do. highly magnified. 4. .One of thfl^SfMil^ 

• dia bursting. ' ' - . ..| ,. 

Whartok Place, 1 - 
Naoemberl. 18^. j 

, , < -<►»' 

^ .HI. I I II III I M .1 , I , , I, J < Mj1 iH i{ 

< • - ' • , i> ' . ■ 

AftT. V.—- On UnuswU Atmospherical Sefractum, By Hw- 
BY HoMB Blackadder> Esq. Surgeon, mkou stajpt p. 
(With a Plate.) . . , , 

T* .f 
, ^QS£ who may have witQeaaedi in thU>cgiin^i,^u;^.in the 
afternoon and evening, the pbenomenon tmofdiMiragei if tbdr 
attention was not altogether absorbed by the beauty and . inte- 
resting nature of the spectacle, must have remarked the coinci- 
dence of the state of the atmosphere with that in wliicli dew Qs: 
hoar-frost is most likely to be formed, or in which their- •inuQff 
dSate Valine k most fikely to be in tetive operation, tjn advert* 
ipg to this subject, one can hardly avoid noticing the remarkable 
inattention of not a few to what is passing under their immtdiute 
view, whiie they eagerly seaich after jtliat which is distant, ai^d 
&r removed from ih^ sj^eiae of their contemplation. • ]^ witmil 
purpqteioolq to the frozen pobr anc). bun^^g c^^atpr2al m> * 
^ons for desoaptions pf phenomena that may be ^ecnat home 
in equal beauty and perfection, and almost wiUiout ;iigiving from 

j^beir door -qx^ .yiii^yt^ l& noitMwS' ^^h 1^ 

tfMtf ^ .Is J9flrt^;vali^ 

^ibn?; ..Thepnirage is m^t^an every d^'s ocf;u^i:i^Qfe in thi^/i^ 
in any other pail of the world, but it m^. be, ;witness€d often 
enough in this imny di ^ f .peigb^v^tf^io^^^^tft, j^fttjifir, ^hi^ y|gat 
cunpus inquirer. 
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by it in the month uf April (whiph i&itshe least rft>oiiiabic season), 
taken at the.t^nie gt ubs€^:^tk>D9 andAP^'Se):v#^ givis scpgE^ 
'vim o£ ffh^ iiu^:l»e j90eaii|-.dM#.neigh^6ariio^ 

tfaoie which bounded ti^ lKmaeii-lit t^ of f^h€f Fjrith ^ 

Fortli, including part of the coasts of Fife and East Lolluan. 
With the assistance of a good teiesco[^>e, the rigging of tlie ves- 
aelsy woul4 hav^.b^a Mudi ;|(p^.distin(^jii ^bs^ved^ bu 
thiil», im^uiuifely, . W9»r hiinjl« :waAti$' 1!M ^«tt)i^. to 
rqires^nt any. thing, tjtiiit .wi^.not distinctly se^n by tjie n^ed 
eye, or with the ' assistance of a small pocket telescope. Xbe 
phenonienun a)mmei^cf|i i^hout 3 r. m. and remained visihle to 
abotit sunset. 3^bf lUmosj^er^ t^^&^y^y,,^fsol^ . Tbere. Wflfe, 
bol ,&wi4si<»94<^* notjl9D|e^.tti 4hfhfr4^a l|wi«phgi%,iyid-jit;a 
cona4«rahle4)eighi.:,rT^^i|^ .tbe.bhieof .tha-^^ 

was paie, becoming of a. faint bra^y colour, as jut approached 
the verge of the ca^urn horizon. The objeels iarthest ofF^ that 
is to say, tl^e Isle of l^y, an(^wt|^e^,v^^j^Q^ litere fjrom ^0 t«>30 
miles <|i8ti^tit| ai|d.lii^abe,io(ir^r 

as ii»£cat^ by ibe small iprogreai ^aade by; ttie: ships ajtidl the 
crowded state- of their sails. Sometimes »the images were very 
distinct, and remained stationary for a considerable tune, when 
the particular shapes and colour of^the irocks of the. 1^ of May 
could be distinguished a» in a transparent {Muntioj^.' Qut». 4|i> 
fing the moat part oi the time, the images were ooiyliiuiaOy 
changing their form and elevation; and, at times, with a motion 
resembling that of the aurora borealis. t)unng the m liolo period 
diat the appcaraoce.iissted, thf^ ;Wa8 A-rdistinetly marked hori^ 
ioatal line in the atmo^erey eKtenduig aofoss the fritbf • from 

. themaatdtttant visible point of the eoast of Fife m4lla£<^S^ 

Lothian ; and which was probably the boundary of twO strata of 
air of very different density. The elevation of this line was^- 
mqst constantly varying, and the appearance of the imi^^ 
lied aoedittiigl]r«^' Sometime^ it was lowered near' the horiflop^ 
Aodie^timea i^aledaever^^ aboTe<it^ and aoosi fre- 

quently simultaneously, and in its whole extent. In piojioition 
as this horizontal hoe was lowered, that portion of the atmo- 
^ere which oceilpi^ tbef space between it and the sea, be- 
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4Ssme more and moie obseimd, aiid regained its previous tran^r- 
pait nc V, as the line boundiDg its uppor surlace became elcvalol. 
'At other times, another line gradually receded down wards. f|:mi 
fonoer, dnnng whioli tin amfgtai tbe^Ioki of .Hlny bcicBi*^ 
til8t oooAised) tlien gradually -diioded 'tnBlniienely, ««d< ulti- 
mately double, and very dimind;, one of the images being, inr- 
Verted. 

' The appearance of the coast of East L^thiaa underwent int- 
ceflomt and ahnost endiew traBaformatioiia; lio that, nl tbisipai^ 
^idar part^ the yarntioiia in the density of the lower atfoo- 

sphcr c must have undergone changes not less great tlian rapid. 
When saiimg at some little distance from this part of the coa&i, 
in the hot season of the year, and early in the morning, wh^ 
the lower atmosphere is ooaapied by deooe inist of lailkjir white- 
fiess, this loonung of these rocks fens a Tery beantifoltaBd in- 
lercsting spectacle ; their dark colour appearing remarkably 
contrasted with the smooth whiteness of the mist, and serene 
Uneness of the cloudless sky, which may sometimes he seen 
when the has but a modente elevation. Thcae ro^s then 
appear immnsely magmfied, wliile the yariety of forms whiiah 
they assume bids defiance to all description; the most common, 
however, being the tlouble inverted coae variously modified. It 
seems ahnost unnecessary to remark, that this appeamnce is ob- 
viously produced by an inverted image, being so -fimned as lo 
give die object and its image the appearance of one omtilMitous 

solid bod v. 

One cannot but suspect, on seeing appearances similar to those 
described, that the common way, of «!counting for obiccts ap- 
pearii^ magnified through a fbg, by referring it to a meatal 
deception, is not altogether correct For dbjects whose height 

or magnitude, and distance, are exactly known, are iioi ( nly 
seen variously magnified, but their forms often as variously mo- 
dified; which cannot on such occasions be supposed to proceed 
Ihmi any mental deception, of de^f of the visual oi^gan. it is 
certain that objects do not idlra^^ kppcbr ttiagnifisd when seen 
through a fog, though sometimes i\ living object, such as a man 
or a horse, appears surrounded by a sort of dark-looking, but 
transparent halo, caused probably by a rarefaction of the con- 
tiguous air hf the hM emitted, from tbe'centnd object. Vhe 
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appearance the coast of Ei£e w^s less changed by looming, 
but a very <liMiiiel Uiwtod inu^.wM finaned in the iur, whidi 
'M^nbi teke place wkb the ooait of Saat< Lothian. Aa the aun 
# glw? e ri ded5 die heoamsA leaa distinet. The lifting up of 

the lighthouse on the Isle of May was now rather impatiently 
expected, and had it been lighted as soon as that on Xnch^eithy 
an opportunity would have been afforded of witoeannga very 
h pwWif nl apaotacle^ aa the light might have been 8e» suspended 
hodi ott the upright and inverted images at onee. In this ex- 
pectation, however, we were disappuiiUed. It may be here no- 
ticed, that, at ebb-tide, and iii calm clear weather, the hght of 
the Isle of May* may be seen by the naked eye, at the level of 
die'M^- to the weatwai^ of Lttth ; when it appears like a small 
^obe of fire resting on the sea at the horizon. 

On the evening succeeding these appearances, a conbiderable 
degree ot" cold took place on the grass, close by the sea-shore * ; 
and, in more inland situations^ the grass was said to have been 
eovmd with hoMEs-froit. At d r. u.) the tempeiatufe of the w 
MS 41^ )• that of the sea, andtfaeaoil ofagarden near to it, were 
both 4^, In the course of the day, the barometer rose higher 
than it had been for at least the preceding week. In the early 
part of the day, as for same days previous, the wind was north- 
My; hot^ i& die oouiae of the night, an east wind wind i^prang 
ttp^ attd'Oontioued to blow next day pretty strongly. 
• The phenomena of the mirage may also be frequently wit- 
nefssed in this neit^hbourliood, on a more contracted scale. Thus, 
two peraonasiiall ap}>ear to be walking, where there is but one ; 
#nd dif^itw»nl:j0otB abaU, acoocding to circumstance^^ advance 
gadiielmAogetber^Gr move in opposite diractioiis, omilar ^o 
die ttinigie seen by M. Jurine on the lake of Geneva. A. 
tower fihall appear as if cleft asunder, or a part of it to be cut 
off, and converted mto the appearance of a sepulchral monji- 
laent} and aoinetiniM that cS^m 4Uar buniing with great inten- 
aifi^. •Tha'itiuige i^^vm^ d(^» or other laigeplyect, shall 
he represented nodert/bia feet, as if walking on a mirror, and 
that €^ a smaller i ol^^ct inverted aad bu^peiKled in the air. 

"^'Vik wls^eiil-ffct^m% a jards llrom iftiore, I lunr« obBorVed tiie fcmper* 
irittt'o^lliUrg^ sflet AunA, a^'bddw that <f the «k, time tet from iSm^tmd, 
vittt is ito ^|Ma nimmtithkf4amsmM.wm covpsMhrelj tiiaiiig,-^ Spct f>f eas^ 
niftMtloii, snd nwritiBf the atteniioR of boiUaatiiristft 
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' The appearances called //Oo^TMW^ and Mirage^ leave but IH* 

thosfc who were, pi^rhaps, not unnatiiraUy Ifed to believe in their 
sdpernatural origin. Thus, Plutareh telates, that, " in Cam^ 
mlhi;'6d' tfae skirts of M6imt 'TiphMiie^>dttdii^ itlHi 'd*jfu 

» Miflev'idl tiiose'll/Stfg^'wlfk^'Visually happen to Mleti'iii MnlMl; 

The phantom \ras gradually lifted up fiOm the earth, and soon 
aftenvards was dispelled and Vanished in the air. Not long 
thereafter, Syllk having ioi/t^d,'^ tlii(»M6d, «attd gkih^oi^ >lhat 
T^k^t^'^TOiSO mfen; thai' had ' been tifod^ ^ :«0BliQiMMltif 
Mariu^i the ydunger^ andtrTWailRtrftilr lUie^^f, l«e^«bul>^pi|ll(# 
cortsul in Capua.** While we vatij well cYjngratulate oursel^s, 
we cannot harshly censure the credulity of those tiuieis. ^ i ' ' • ' 
- It would appiiar, hoirevei'i that about a^^tiiryc and a Jiatf 
knd p^Uapa (itli^ikti^' p^mAi, theiifefilgriitt'a|ipeiMmiM 

lion, as we learn from the following among other sufficiently well 
. authenticated incidents. ' About the time referred to, a giexitle^ 
man, being i>t| bu^nes^'srt 'btie of the Western Isktad^ andwxU 
Otidy wditSnglthe arriYd of si ihiiy\i«^icl^;Ke*daiiy«jq[^^^ 
pened one daf^ 'when itirW'di^ntitry piiblielhbtAe$'>tiDP^'«itprei^ Mi 
impatience and anxiety about the vessel ; when, " on going to 
the door of the housfe, there followed him a country man^ who 
said to hun, If you Witt gW^tife a smidl hire I< will tell yotfw^ 
, is tejOtnjBrof chfe f^fjfy'yoti are Iboktng fc^P and iviflM^ai liM 
ddo, thcrtli^b^ h1^4bbt^'tHe^ht!man% fbo^in ^(ihlcliitiM 
he saw the ship in a great storm ready to p(irish ; but when the 
country man's foot teas olF his foot he saw nothings The ship 
was at that time about aii hundred n^es from- them ; and aboni 
fo^y.eight hours l^er^fte^ A^ cftmVktb'^^^ 
$i]ii^li£i'lbc^n in th^ same condition he' sawlter hi at theUme the 
country man's foot was on his foot.*" If we^ake into considera- 
tion the shrewdness of character, not rarely to be met with 
acqoagiHnMaore secluded country i^ien (pi)f the hills ,and isles, .in 
^ammfkm #ith the mdMlily: la be mtt .iridi ^ tbf^^^loV oinij^ 
tiry, knd if, perhaps/ -iv^ 'inftlr^' man^ idtdMafice fSsr the esti- 
mated distance of the ship, which was possibly only intended 
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to convey the idea that it was at a considerable distance, and 
altogether beyond the sphere of natural vision, we sliall bc.ablu 
to give a satisfactory explanation of this and similar instances . 
of divination. The phenomena in question (the duna fcadreach 
and Jeadreach mairethmlte) are by no means of rar^j. occurrencq 
in the north-western parts, of) oujr island, particularly in tlie dry, 
hot season at the end of the dog-days, sometime after . sun-rise, 
but especially. about three and four o'clock in the afternoon. I 
pnay add, the delightful youthful visions about the " light-footed ^ 
kelpy'' and *' green^lad fairy,"" are no longer a mystery ; and it is 
even tn -agreeable reflection that they were notoZ^^rZ/te^rvisionai-y. 
I. In Captain Parry's journal of his residence at Melville Island, 
we find the following observation: * The 3d of June was a beau- 
tiful clear day. At noon half of the sun's disk was seen over- 
land from the mast-head, which was fifty feet above the level of 
the surrounding frozen sea. The smoke rose ]x?rpendicularly, 
which was not usual. A vertical column of pale light extended 
from the upper parts of the sun's disk to about 3° of altitude. 
Its intensity was observed to be constantly varying, being at 
times very bright, at others scarcely perceptible. In these 
changes, which were exceedingly rapid, it was not unlike the 
aurora borealis ; tlie light always appearing to shoot upward.s, 
as. is most usual in that phenomenon.' It is added, that ' simi- 
lar appearances had been observed the same day at 10 a. m., 
and on different other occasions,' and that the aurora borealis 
was seen ' the same evening, and in the same direction.' At 
present I shall only add the following short meteorological ex- 
tracts ; the one from Captain Parry's Journal, and correspond- 
ing ia time with the last mentioned observation; the other 
from a journal kept at Edinburgh, and corresponding in time 
with the mirage formerly described as observed on the 8th April 

1823. . . r . . . li . .. \ ■ , 

From Captain Parrifs Journal. j| 
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Art. Vl.-^ Account ofihe deleterious effects produced by t1i£ pre- 
sence of the Larva of' an Insect in the Huma?i ^Stomach, witli 
Ohservatlon8.^Bjj J. Yule, M. D., F.R. S. E., Fellqw of tlie 
Boyal College of Physicians, M. W. S., &c. 

-A. STKONG, atliictlc, countryman, who had been employed in 
the hay harvest, towards the end of June, was, in the July toU 
lowing first seized with an uneasiness in the stomach, which 
gradually increased to p»n, occasionally severe, and total loss of 
appetite, emaciation, and great deUlity. For some time, lihe 
remedies usually administered in cases of indigestion, were used, 
witliout any permanent relief. But, after several weeks, during 
a fit of vomiting, a large hairy caterpillar was ejected with th^ 
contents of the stomach. It was impossible, from tbe cireum* 
stances, to ascertmn, with preddloni, the nature of tbe insect to 
wliich the larva belon^jod, but there could be no doubt of ihc 
cause of the dislrcis of the patient, who, from this time, daily 
recovered his former health. Cases of this nature are occa- 
sionally noted ; aiid it is rath^ surprising that they do not oe- 
c'iir more frequently, when we consider how mudh we are ex- 
posed, especially in the spring ancl towards autumn, to such ac- 
cidents, by swallowing the ova of certain insects along with our 
aliment. Dr Lister^ in the tenth vc^ume of the Philosophical 
Transactions of London, relates ah InstiancG of a boy who vo- 
mifed several lari^ of the l^pidopt^us rribet and- there are va> 
lious other instances of this^ nature on record. In the present 
case, however, the larv^ scented to belong to one of llic dipterous 
tribes (Tipulidess) which haunt the borders of our ditches. The 
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Ibands of black aadtbiowiv longitiidkudly extended, aiid the long 

hdrvft of IQie humeroitd Phalelue tie msttily' imi 
^Mrttth Tipuls, in thb ' ooiintry tended Prngm iFlk^i 

by the country people. ' ' ' - 'r.^,*- | 

Here one cannot but regret the too common custom of entomo- j 
peglecting the appearance and structure of insectrip. ^isi 
penod ^of their exiatencei in whkh they loe ooiMeomed 
y De Geer, iAssm labours are olhennse so ividnidble in diia part 
the history of Nature. But, granting the difficulties that must^ 
encountered in numberless instances, and that the characters 
of the^ADsect in the last and perfect state of its existence shonld. 
lBp)||||||^li^ faaaa-of a fduiotophieal lummgemeBt^ stiU^ 
idthout a far more extennve acquaintance with the lame of the^ 
various tribes, their structure, economy, and those singular pro- 
perties, in which they so widely differ, not only from the whole of 
ihi&vXSEines, but among themselves, entomology must be con^ 
■id^D^iaa.ektmoely- defective in its application.to what tomfSul 
tp)^ th^ jg^mt and ultimate <>lje^ all the 8cienGe8|4*-4iuiiiaii. 
;r^ts. 

, 1. It is in tliis tlicir primary state, that these apparently caa-^ 
ipnplible creatuses come into jperpetual coUisoi^ with our closest 
i|9lpiBSt^;,freqpentIy lired amongst, they devour.our yarioin a&« 
;glfpt8i aind ^Khfitthie^ do tot oensunM, they oonrupt aod render 
ittclesa by thesr fihh. In this way, no doubt, they are taken, in. 
occasionally with our food, or are admitted into the various ac- 
iOps^ible cavities pf the body. 

, ,\f^fJii}i^}asc^of a fMCva^ft^^ beetle, sent to.n^e froxja Invera.^. 
IIQTV. not neP^'U37f4, but mo^ thcr 
2ky iifter it was enclosed in a.phial' filled with that liquor.* Boa^ 

net found diat the larva oi Papilio Brassiccey frozen under a tem- 
perature of l^*" i'ahreaheit'^ Thermometer, revived perfectly on 
hting tlw*r#,.jTM|.|fiW«^f^^^^^^ under the 

vest) oppo«te.«Jl?W!l^frTO^ ttmm^ of .fftojw^Pgy an oIh 
jectof pecidiar interest to the physic^^ ,f 

3. The ova of eef tain species have been pt^^ to be, if pos- 
a|fUiP99^e indestrwqtil)!^ uO'Jer very great extremes of 
*^9IVmtll^^^h4^'^'^^^^^^> the case above 

»$l^i^mmm0^ i^m t^ biitpMi. Wi. the lar?a have, 
^t(aint4 lf?*f^^ 4»e^,i^,.*^ atPwdi,of pa<i«it,.exclud«A 
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expoMd ld<tlie<aoliDariof liii^gM and iperoom^'&tgmjf* 

tiori, wtlnrnt apparent injury ; whereas, under the circumstancea' 
natural to this race, the ovum would have been attached to some » 
plant, pDabnUj^iiinder i iiraitery ; at; ilhe .umpi. tjOBpcvatUTe of the* ' 

WbfiMmmnne^ ^Sko!e^»^^\m okoamoA MMagtat nkofrnwotfi^ 

of 'a neighbouring- ditch, in which he might have, swallowed ' 
eitber the ovum or the lansa in ils. early jstate ; ibr the lanm oB > 
OKta» • juid^ialao Mttkmrn inhabit ^e water ; i butiwiM i 

im tlfisLliMir^oiiginMd thmmoMi -fio very opposlle'are thei-4eDao^> 

my! and habits of the same individuals in these very different ' 
periods^ tlieir lives f : " iaio.^. . ' i i .\ 1 : f..* i;« 

vA^'Bot whatBwr diffioidiMB tsMod>wn ianmries intd tlp»)i»>r 

lairte 'Wnclnvve.r ' It imdd gcM-Kkely howriw rery tiMit the phy« ( 

tivorous are less adapted to live, and attain their perfect state 
in the cavities of the Uving body of maa and other animals, ^than^ 
the* cvaumm^ kmfm ; but «e lea little. Mq|aMiiteA.^i^ 
iMrintMeBiiiigr fmt jo£ phgrsbliagy^ toi^^mttumu^ vMn amB»i 
dascej :iiidi«d, inaca die itinmcf Kcc^ Bbdkry. asd tMead^ 
little progress has been made in it, although some valuable fact* 
baveixen incidentally noted, bearing on the subject, t inuaa early 
vdboBie oi'Jhb^ (BdmbiMjgb* Medical Joumaly jda.JGUKffie'Of (Ne»-r 
wiish mea diana a:.ca9e of liie krva.ofjthe houK-fly (iiM«Bp»' 
db ai ai tff h) laiiiignwided by a gbl, aftsrittedlieairthecaii^iif 
much distress. An instance is stated in the iisefuLaiid popukr- 
work of Messrs Speuee and Kirby of several beetles (Uie . T€m^> 
briomuHiat^ being vonntad. h|i<4 bo^;. theiand^^ef ;liia inieU) 
jp-ihte «ia > / jl iD>*i 4rfthp.coBatoy 4)tf)pJa^'>iio^ fc tlfel fc rnnw a intm^ 
the gawarii? tawtoip 'gf >iiMbg<fy haat a ii ^i»«B,. iprepawtd by the> 
baker, instead of cakes, for wMch it was fertnerly necessary toi 
lajr up stores of meal. » j. : . .■:>■,:-. . u 

5. Jkjiito theitwdifnl tnifltmmai«^yii|^nf^^t^ |» isnb^ 
iiiat conaoktafj to tfabik that Nature heh»lf' frequently 
dne the audi/ Sooner or l&ter the period of the final evolution 
of the insect arriving, and it being then no longer capable of 
\mag in its fint situation^ and o£ being nouiished fay the ani* 
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i8«tftfidt^ TitB MceiflBiilj rinymated by.tli0elRgvlB:«£iiAiiii»V 
KtmsikBom aBuKf as the eaie nSiik^ difbrem tjpeciet' of Ontrqs, 

hatched in the various accessible parts of quad mpeds in this 
country, and, as lately stated, by Humboldt and Bonpkml^ of' 
man himself; in thetvofiieal coDDtries of Souih Anickkis. " . ; 
i€L > i| k.cfeflri' boilfieTeiv Itiat ia adttr iaBtiiiM froni tfaie vaiy 

must necessarily be far longer protracted ; and the distress and 
danger greatly increased. Those of certain culeQ|iteroiUi insects 
Ttwiiaing in tiiM fint istati^ £M:Mbtha»^ «id. 'frMjeir^ .dMf' 
elbel»4dl^l&dr4iittu«bii> faitptthftbody ianAlkimdbmhewame- 
dflBgdWfl. *A emtalbthinintalv 5»i»'lBlel3roonfeiniNiieflited to 
rile an the most respectable autiiority : A youns: lady iVoni Dum- 
friesshire had been afflicted for about a year,<witk dy spepsia^ ag-, 
gravatod bjr fiyoiptoais mowtlMUi VMtalljr imrst She became- 
dlil^Fiiiiarei emrtntfti'aiidf f ^teah, 'aid wafr.iMeJiflkd td be dy* 
ii^^ ^ lnMUmbia-deeliiiey ' wbtnoa vkrfenl) fit cf vMiithig oon*-. 
ing on, a number/ of insects of this race were observed among, 
the ejected contents of the stomach, mised withiA conadeEabie 
qitentity cf i^ood. i Aim* this, with very mmple wftrnt, Hshe- 
di^jr seo^tred'harifonDcrbieakfa. Ifj fHend dMtwt'wioegtiwn. 
tli&flpM»ete4o i^cb these belol^^, -and it istohe'r^giatted that 
speeiinehs of them wete not preserved. . : . 

But I mtist conclude these remarks, my intention being to- 
sIMc^M^f^eHfBfir fasts Jpelatis^ to a branch of tnedical^ kam» 
liqjgyiMliicliv'lt wSiliifiebably beadaHtted) denaada aMivtaganl' 
tto4i^-of lateb^beilowad^m-it %^xsBcmmm^ «rbidi^>w 
some measure, arises from that discredit natilrally enough at- 
tached to the Bubject by unauthenticated 8talemez^<6od ic^ 

lahaB Qidy iMfvttaMbe k totfa^bealdi of 

<Sormmnmtiesi^^4itchtiwa^4bik)<r th^ iHrtm, may< 

frequently arise,' not from any supposed impregnation with de- 
composing substances^ either of a vegetable^ior animal na^M^ 
but from dtotiiiiitodi^' iaatqgoufr to tboie Awte x i aomb^ . > 

• * ■ 
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AiiT. \ 11.-^ Acccmnt of a Fass'il Crocodile recently discovered 
in the Alum-Shale mar WhUi/y. By the Rev. Grokos, 
Youiw?, A- M. Member of die Wemenan Natural History, 
Sbdelyf Authon^ the Geological Saryey of the Yorkpi|h« 
Co^&c. . .(With a Plate) 

In die month of .JDecember 1824» an interestitig dtflcsov^ 
was made at Whitby. Brown M arsBalU a well known ooUeiv 

tor of petrifactions, observed, in the face of a steep cliff, not far 
from the town, part of the head of a large animal, standing out 
fiom the surface of the alum-ahale^ sevenll yards above high 
waterinark. Having, with no small labour and danger, sue-' 
ceeded in otytnning the bead, be submiCted it to my inspection ; 
and I found it to correspond widi booie fusbil heads found here* 
within these few years, wluch were considered as belonging tb' 
the Plesiosaurus. Being very deurous to procure a comjdete 
flpedmen of that animal, I directed bim to be particulariy 'cwe- 
fu! in taking out (be bones of the trunk, and especially thefSn- 
bones. After several days labour, attended with considerable 
peril, as the spot could not be reached but by the aid of ropes 
fluspended from the upper part of the cliff, the whole spedmen 
was got out When the pieces into ipirhidh it bad parted irarti 
put together, and lud in the order in wbidi they were ibund in 
the rock, I had tlie satisfaction of examining the specimen mi- 
nutely ; but what was my surprise, when, instead of an animal 
with^n^ for' swimming, I found one furmsbed with for 
walking ; instead of a PUsmamrus^ I saw a CtocodSk ! Most 
of the'bone^ of both the bind-legs, with fragments of those of 
the fore-legs, were distinctly perceived. At the same time, tlie 
appearance of portions of the scaly crust of the animal, arranged 
in squarish compartments, as in the crocodile, made it easy to 
ft^termiite tb what family thc^ atiittial had 'belonged. This va- 
kiable rellfi olp ti formei^yoffd,' was immediately pnrdiased font 
the Whitby LiLerai v and riiilosophical Society, and conveyed 
to the Museum ; and when some pains had been taken in re* 
moving a coating of alum-shale that had adhered to several parts 
of the mass^ it became sififf more interesting. The appearanee 
%rbich it now presents, is iatthfolly delineated In the drawing by 
Mr Bird, accompanying this ^>aper. (PI. III.) 
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The lena^h of the animal, I'ullowing the curvature of the spine, 
n^14f feet G indies; but, in its entire state, it must have been 
abbot 18 feet long; as' the snout is connderablj nltitilated, and 

iriiitfi ^Mirtiofi''of the^l ilso Mras left 'in Ike t>Mip«^the 
ht ^s^i^rke^^ llidmuiilfeaedsMlevMie 
snout has been occasioned by its exposure to the atniosphere ; 
in consequence of which, successive portions of the muzzle must 
haye been detached^ and have dropped down on the beach*. 
^ortUTiatel Y, another spedmen of the head of this ammal» ha- 
iring the nuzzle complete, is also in the Whitby Museum'; and 
it is figured in the drawl !i<^, to shew the entire length and i'oi m 
of the bead. The dimensions of the latter, compared with what 
we have of the new discovered speamen, shew, that it has be- 
](9figed to a specimen only half its size ; and hence, to make it 
eorrespond with the other, it is drawn on a scale twice as Targe. 
The entire head measures 2 feet 3 inches ; and il:e imperfect 
one, must, therefore, have been about 4 feet G inches long ; so 
that» as it now measures only 19 inches, it must have lost abou^ 
a yar^ ^^ '}^» l^Bg4>;. The cranium, towards the ujiper part, % 
'a foot broad in the larger specimen, and half a foot in the sinal- 
ler. The orbits of the ej-es approach near to each other, and 
look upwards, a*? in the recent crocodile. They arc much smal- 
\st U)^* those of the Ichthyosaurus. Behind them are two very 
deepifjlfia^^, of an oblong form, separated only by a thm 
^(fjb^im* , , Before them, at a idiort distance, are seen the nostrils'; 
in the position of which, the animal differs greatly from tlie 
common crocodile, which has its nostrils near the end of the 
wu^;^ The great length of the snout is another ^int of dif- 
fi9«ciKDe<;. our, fossil ammal being, in this respect, more nearly aU 
Ked to \he gavial. The re^on of the nostrils being injured iii 
the smaller head, they cannot be discerned i but they are very 
conspicuous in the larger^ and in another head of the same 
Wmaly^ia the collcctipn of Thomas Hmd^rwell, Esq. of Scar- 
l>Q*ougli9 publi^li^jp t)^.:^jreplogi«al Siirvejr Qf the Yorkshire 
CQflSl, Plate xvu ^gi a^'tlie head of im Ichthyosaurus, 
The teeth are small, and very numerous, and they are cu ranged 
in straight lines, as in the Ichthyosaurus, and not in the bend- 
or curved form, i/a^ which those of the. jrecent crocodile, are 
niaoed. * ' ' ' * • ? 

Before proeeeaing to describe- the body of the fossil ai^al^ U 
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in th^^ drawing; for^ while the head lay jto its natural position^ 
the* bcxiy was found with the belly uppermost, the neck having 
be<»i^.uidst^^,i;(iinf4^9ly<tt>^ but^ m the^back presents the 

imtr the tr^idc - . appnidages^ tfaos 'xcitariiigitheviiittiaL 

nearly to its onginal form, in3tead of shewing it exactly as it lay 
imbedded in the rock. Two of the cervical vertebrae being in 
the same mass with tlie iiead, are^of course not reversed. Close 
to thp fiwt of these two Tertebctfe, we lee the om^^iul coindg^ 
yAMi Im beew tom-fnuft its proper plaee^ at the timie 'ii^enitlle 
neck was so violently dislocated. The whole of the vertehrce 
discovered, iiiclutluig a haU' vertebra \\ iiich was taken out last, 
ftmoupt to sixty ; so tliat, if nothing but the other half ^ of the 
ktt, veicdura has-been leftio thiiclilB^ the number Mcresponds jndhf 
that in the vertebral column of the Nilotic cnoouHle. InlhelttteM^' 
there are 7 cervical vertebrae, 12 dorsal, 5 lumbar, 2 sacral, and 
S4 caudal ; but the ribs, processes, fee. are so nuicb displaced or 
concealed, in the fossil specimen, that H is not easy to ascertain 
. #iietliee its VMebite have been in the same pKopertionsror Bot« 
SeVenlof tfad domdand lumbar vertebra? are ootuscakdin^ilie 
mass ; but ihmt sptnons processes are seen mnning in a toliMi 
bly regular line along the back. On both sides of this line^ 
We find portions of the scaly crust, especially on the left side; 
uliere die aci^es nm vithont interruptioa &Qpi therone en^^of 
the h0Ayi te the other,' shewing portione of afacyve twenty roks|or 
rings of setdeaihat h«ve gone round the body, or -at legist ov^f 
the back. Those gcales are ncaiiy of a square shape, especially 
ia the mi4dle of tlie body ^ where they arc iai^est, and whei^ese.^ 
vefal of ilietti are marinated, as in the of the ebnmiGnibv^ 
eadne: Alltheacaies exhibit aidmeroua' iiidented ^maiksf audi 
as #e alsb'see^ln ' the Miev-of ^igeeat' <; fo c ii di toH . -^^ Several por« 
tioHs of the ribs appear on the right side ; and near to one of 
tjbem is an imperfect ammonite. The beiiy of the animal, wl^ch^ 
as has been noticed/ Iaym|^(ieiiaaBst>iaf ihe rock, also sbews many 
^vtfaejc^det:^ Iwithey are ibt il»«»flBeiahia«aJofef theback^aad 

Of the hones of the sternum, and of the anterior extremities, 
oe^y imperfect portions were found, and those iBueh. bEekpn and 
displaced. Fragments of the radius^ uhia, &c are seen. The 
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the bones of the one leg are iiud directly over those of the other. 

Tbe osj^hfioi isot each kg is Liiiire, as are al^)0 the ti&ia anti Jibu^ 

Imgrnmam btakemiaio manenms fivgMDto in tal»«^tAD 

mities of part of the phalanges are ptetenred, shewing two clawe, 
with part of a third claw ; as also the termination of one of the 
small' toefi^whiofay as ia luual.ia crocodiles, haa hadito claw« If 
ib^iiiiMiteB^.bclQnged'tOii^ne £m>W w bane lli^ tenniBitlMJito of 

Jour phalanges in ihe hiild-feet» with only three daws. The 
osset/emoris are nearly in their prcjjKr place; and, at the spot 
itoc&^Ui^.acp ronnfrted ivith tiae body^ we^ee some part of the 

I ■ . . 'I 

Additional Ob.servaiiom. — The discovery of this valuable relic 
«£>j^i/<PCEner woi:Idy is not only highly interesting^ in itsdi, Jbi^t 
Mneala^throw light on oihiftx ^W^^o^eiW Wheo^ the geolo^- 

tcHftakbthit HQ geiiiii»e..eineodi]a,lMd been Ibuo/d in ^ipr alq^ 

sliale;. 'but . that the fossil animals, so cailetl, had all bu en fishes, 
9£jBastne>amxiials furnished with fins.; except, perhaps, a feir 
tajpin^erfect spedmeas, , But, on cooipai^g. this j»00^i^^ 
i«d(.»^iniBMl; ithe 0O& /oimfcli -by Mfoim ;JCiifpi4lic-ml 
Waohr^iaJaoiiai^ 1758, deteribeA and figured iq t]^ Pbi}o«9^ 
pldoal Transactions^ vol. 1., m the Gentleman's M^azine, V(J» 
xxk^ midA in the, Scarborough Catalogue, it would appeai; th|^ 
bQlhfaiiaiiab.b4|reJ)e]i9^^ HigdtfinlkfMjiU^ilfiH 

htm ITOoder^a m ibd n tek'^mm^g)^ ae0iii>4o.iecyrm8f)€i]d, and 

the gentlemen who discovered the auinKil of 1758, assure us that 
\]bisf>iBhsmni^ other hones, ^long^ 

90 ai<|uadhipd4«.'lurheijQt^ of 1791, ibund be^n^ 

p. S68., appears to haye been wMkmimmi^^i ^T^'tlieiate 

diacoverj, I could not expkuu the iozenge-sliaped; marks, ap- 

Ipearipghjifa Utej^ea^fiXli«kAftiii>«b 9ti^g|mdill^a;J^4^^dm 
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taken on ihe s]X>t ; but I have now no doubt that they were part 
of its scales. It correspooded with the present specimen, both 
ii^ t|ie aliape of the head, atkd 'm th^ ^gnn and nufnberiof ' tb'e 
V^lebue; ufd it was also abont the iame ftdriftit 
loo^* . . . « 

' Within tliese few years, other genuine relics of the crocodile 
have been discovered near Whitby, consisting of detached headfi, 
pordixu of the vertebral column, &c. ; but they have been usual^ 
1^ Migfied to that new fomak animal the Pleaiosaiinit. - Tbd re^ 
^cint discovery has enabled us to correct dils mistake,' mdd|in»> 
dent uf the inore full account of the Plesiosaurus, lately pubii&hed 
in the Geological Tran:sactions. » 

The Whitby alum-shale, however, contmnff undonbtad 
mains of tthe PleBiosauius. There are in^bones, rethAaoi^iBBkM 

• tkat animal m the Whitby Museum ; audi -prior to die d i aiA nei y 
of the Plesiosaurus dolichodeirus, figured in the Geoloi^'ical 
Transactions, vol. i. 2d series, pi. xlviii., we had specimens 
M-hich convinced us iliat Mr Conybeare had been mistaken in 
hi^ attempt to restore tbe.fia of that animal, as 6gured ^in. liie 
€reoIogical Transactions, voL v. pi. 49. It would be* aotias. 
portant object to procure a good specimen of the whole ani- 
mal.- Such a discovery might enable us to ascertain whether 
the unnatural length of neck, which it appears to hia^tf in the 
flpedmeo of 18^, realty belongs to it, or is only, the rasA of 
accidents, which have violently displaced and altered the gMter 
part of its bones. Our Plesiosauri, if not of diffbrent species, 
must have been of very different sizes. One specimen of tl^ 
iin-bones of tliat xinimal, in the Whitby Museunv mnst hJire 

■ bdoniged lo .a specimen of great bulk, as the first 
pi^s in the pbalanges of the 6n are 8 inches long cfleh:vi * 

■ Of the Ichthyosaurus, three or four spedes occur in our alum> 
shaJe. The Ic?ith, coviviiinks of Mr Conybeare is most 'fre- 
qpently met with. .The fine spetimens, published in the Seo- 
log^al Survey^ PI. XV. fi£^ \ md %^ 9m^ Uttw^ifltthe WMfajr 
Museum, ate of thi» speoes* The <BpediB0ny^^o(«§.'o^^*sflne 
plate, -described and figured in the Memoirs of the Werneriah 
Society, vol. iii., is perhaps of another species, the head bnnfr 

* SCtfoewl^tv shape4»;a«id th<2;)iM>ut (which is imperfect) 
ba3ring.(a|fparently b^]kn0(f in'piwfW'tiav t6<«he liae.>«^nte 
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speciinefi. Of the species with large teeth set dose together, 
\Ickt/^ plati/adon. of CoDjheare), there h ime' ^peajm^ m the 
Whitby Mug&uah «nd another Was fbuiid a ftw years ago. 
immfhp' (be iNtty lan^ ▼ertelniBB found here, solne of which 
l^eaeure above m inches in diamcttir, l>elong to the same spe- 
cie or not, remains to be ascertained. I may add, that we hav^ 
some imperfect specimens that may probably be assigned to the 
-Ic/Uh. tenuiroiirk of Coayhem, - - 

-^l^k phaiiag to observe the progress that has lately been 
•wMjill yhistrating the nature of the fossil Saurian animals of 
♦Britain. But while much li is been ascertained in this depart- 
ment of science, much remains to be elucidated ; and, as not a 
^awN^nment natiuaMsts are noar bendmg tbdr mvestigationa in. 
l^lMptMiii^'-ve may hope that linesh disoovenes will toon r6- 
^MMihieladilstry, and that new li^ht will be thrown on a ruI> 
■ject that so well deserves to !>e Gxj)]()red. Should Whitby have 
the good Ibrtune to become the seat of any such discoveries, the 
jnembers of its Literary and Philosophical SodeCy will count it 
boncnr lx> make sodi acquiaidonB to science the common pw^ 
psrtj of the fiierarj world. 



Vill— ^aAoH NarraHve of Fads rdtOh^ to &e Inven^ 
In gImimd Pnteifee JS^eam^I^avigaHon bytheUOe Patrick 
^•yiMmm^ Esq, qf DittimnUm. Drawn up by his Eldest Son 
PA*raicK MiLLEB, Esq. 

. JaliE vast importance into which the pnietiBe of n^vlgatKM| 
igtpmmmk hM aoddenly gnum up within the few last years, 
aad the prad^bus teflUoioe which it seems destined in its fu- 
toe progress t» possess over the intercourse of mankind in 
every quarter of the glftbe; have naturdly attracted the puMb 
curiosity to the discoreiy mkI ascertamment of those earlier al« 

imisi 0* fsitifotic fadividualii, wiieh hi^^ 
»4><ot»d| 



.Upoiflhls, as t^[Mni.all similar inquiries connected with Uie his-, 
tory of inventions, some degree of obscurity and uncertainty; 
has been found to prevaii, which has, as uatud, giyen W 
mkm JUm.^mA^ laMmniable pieeenakms ; and, wUk ««M 
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q£ tkkiom hm% been gradually winning their wi^ on the candotnr 
$kA i^eS^j^ <€ ikoi iifoAA^ I Itave had expeiienbe i» aKght 
de^tM ^ lelf-^epDiMdi, ki to^ long refimiiimg fnim liie aamtiott 
' 4ti^ pubKc vindication of the claims of my Father to be held 

and acknowledged as the real aitthor of the mcKlern system oC 
navigation by means gteam. In now performing thus tardii*- 
^ that iusC df duty to ivhidi I have Mt mj^M mpmomAf 
called,' I ahaJl studioikly confine myself -t6 a brief rarmli^ ii' 

fwcts, 6U<jh as I feel confident will supersede the propriety or 
^lecesfiily <»f any ooutroversiai discussion on the subject ■ 

• ♦ - . 

' Tbe pnilicid fljjrsteiB of modein aCeaiMAvigtttiott mKjy^' 
Mid %o ottisifit of two ^fl^BCit parts. XbesB- are,' ni' iSS/t fi^dt' 

place, the application of wheels or rotatory paddles to the ]?ro- 
pi^on of vessels ; and, in the second place, the substitution of 
tod irmi(MibIc power of steam in place of anmial strei^^diy m 
tey €S^Ms flpecieB df mediankai fbfce, -in the ^mldiig of 
rioCi(tory padcHes. 

• Without any violation of what ought to be admitted as ge- 
nuine historical truth, it may be said, that both of these are 
mqdeni and very recent inventions ; while^ at the same timej it 
fa not to be disputed^ diat some rude and long forgotten at- 
tmpts ftt both may be tvaoed to peiidds oonaideraUy' nm<i6 ri»» 
mote. Thus, it is undeniable, that, in the 15th century, small 
vessels, propelled by means of rotatory paddles instead <^oar8,c 
were employed on some of the rivers of Italy, although the 
practice iaeems to have been very timited, and long sonoedia- 

as "Very ifi^Biiop in efficacy tJo ^lat'fif ofdkiary oorst tBtA^. 
TSi SO far as I have had any opportunity of learning, the exi^ 
ence of the practice is nowhere recorded but in the work of Ro- 
bertus Valturius, Be Re MtUtari, first published at Verona-in. 
#ie year 14W9»-amrk of censldefable note in liiie antlmra jomt. 
l3ine,'lnit WImIt has been for ages Neglected afid Tmkhown,^ nft— 

fess to the more curious in earlv hihiiogTaphy. In like manner, 
it is undeniable, that, about ninety years ago, an ingenious person 
of the name of J^onathan Hulls invented a machine for carry- 
ft^ flhaps and vessels oat of et into any htt^iioQr tir river i^jdast. 
' yfikA er tlAe, ^r » a calm,"" llsr he'dbtained foysi lettem. 
^tent^ dat^ in tlie yeai 17^ y an iiweutiou con^sting of m 
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gmail vessel, wliich he properly enough calb a Tow-boat, ha- 
fiBg a reUmiog patkile extended frum iu stero, viikU was 
put in Biotlon by a i^ali and sio^ile ateam-appajsatuftfJaofid in 
l^y of tlie boat; aadinlh tha idd of tfaia tcMTtboat, iif 
proposed to drag larger veBiels out of die hailiour in' a calm, 
or a^iiiiist the wind and tide. It would be unjust to the me^ 
Bdory of an ingenious iqpeculatist, to deny to Jonathan the 
credit of hmng finst oooodTed the i^ea of g^nderiing the ^nwer 
of steam mbMrnevt, m any mpawiry, to* the purpoaef^of jum» 
gfttion ; wMky on the odu^ hand, it vonJd be xjuite absurd, 
and equally unju»t to the claims of posterior inventors, to state 
his little tow-boat as bearing any close anakigy to the steanif 
TesBels of the present day, or to insinuate the possibility of jnjr 
hint iiaving been derived from the desorqition end dmiigM* ^ 
Me new invented machine^ printed by Hulls in YlVty but of 
which, till within the laist few years, iiu copy was kiiowii to ex- 
ist. In a word, it ^y be fairly stated, that, forty years ago, 
no man, either preHessionai or speculative, had seriously thoo^t 
of sdbstituting rotatdf^ oam or ppddka in place of saiJs in the 
propulsion of largp vessds at sea, or of employing the boundless 
force of steam for any pur|x>be of this nature. 

This much I feel myself wananted in saying, that, in the 
various experiments cxi both of lliese parts of the e^tfpn upon 
which my, JGntfacr is km^wn to hav^ eaqpended liis means, he vae 
not impdled or guided by any previous disooveries, eiliher ijf 
ancient or more recent date. 

And here I hope to be pardoned £or saying a few won|s of 
the pmon, whose daims to the gratefiil i;ecolle^tion of \m 
mvaitieyaiea. I have thought it my duty to teooed. If j ^tihor 
was not of any prafession, either milttary or naval ; his jht^xst 
busmess was that of a banker, by means of wliich lie had accu- 
mulated considerable wealth, on wliich, however, he appeared 
to set little valmi, imless in so far as ijt, enabled him to uif> 
dulgs his ruMiig passion for jthe pwmption of impeomncalB 
in die arts, tending either to national security or to die gmunsl 
benefit of mankind. In prosecuting his schemes of tliis iiatunB, 
which he always did with a certain characteristic energy ansL 
zeal not easily to be^ bsfl^nd, nothing could be more jnstOBf^ 
ftinnllie thottghts.thflaenjr.floicdid^ and even in 
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suocessTiil acoompUslmieiitj faSs own personal' credit and 

consideration seemed to be almost entirely forgotten ; and had 
hj^ talents and his means been in aU respects eq^ual to his own 
^pujblic spirited and truly patriotic wishe^ there was hardly any 
limit within wfaidi his prudence would luye sqit bounds tp. his 
jfip^erjt^s fyr the benefit of bis eountry. 

The present is not a fit occasion for me to enter into a detail 
pf the numerous and important schemes of improvement in 
fd^jfih loy fat|ier was embarked at various periocU of his life. 
|Lt inay here be enough to saj, that, amcmg otbieni» be besl/owed 
.Hiubh thought, and expended very large sums^ on the Im- 
provement of artillery and naval architecture. 
' One of the immediate results of his experiments of the first 
'^fi^iqptian) was the fortunate and well known .invention of the 
'fi^anmf^e < and it was in the course of his specubtkms and ex-' 
pyrtmcMta on the latter, that he was led to think of devising 
some improved modes of constructing or propelling vessels in 
{circumstances where the ordinary resources of the nautical art 
were insufficient or unavailing. Among these the construction 
aCdonble and tnple vessdsy to be moved by wheeb placed ^ 
pvQper situations^, had occurred to bim as calculated, to prove 
of essential service ; and, accordingly, he did not hesitate in 
building and equipping several vessels of this description, 
pitiifsk be .considered as fully wanranting his own frevip^s ex- 
peqtfrtionsof advantage^ . . * . • . . „i. 

Having so far satisfied bimsdf of the utility of tJ^f scheme^ 
be printed at Edinburgh a work, in both the English and 
French languages, wliich he entitled, " The Elevation, Sectio^^ 
jnifUyi i^ad Views of a Triple Yeasel, and of Wheels, jiwitl^.ex- 
p)|Mn^ifan» cxf the figures in the engiaving; and a short acqount 
4st the properties and advantages of the inve^tio^.^ 

This work is here peculiarly interesting, not only as dis- 
playing my father^s great exertions for the improvement of na- 
val architecture, hut by recording the first announcement of Ids 
intention to en^iby a power more adequate to the ends in view 
Avn that either of human strength or of ordinary vaecha^ical 
bontrivance. It is with this view that I deem it necessary to 
quote a few of the more important pa^^sages of the work. 
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<« Inventions which have a tendency to promote 1^6 hUp^!- 
iiessy or to increase the comforts^ of mankind in general, shc^» 
as soon as they have been brought to any degree of matnilty, 

and can be described with tolerable precision, be communicated 
to the world at large. 

Impressed with this sentiment, I have caused to be 
graved a plan and views of a triple vessel, cmistructed' rai' a 
new principle, and also a plan and view of a wheel to give heir 
motion through the water. That engraving, with explanation's, 
is subjoined. The properties peculiar to vessels so constructed, 
with the benefits which may be expected to result from ^ei|i 
to aodety, I shall oideavour to describe as dearly as the natuir? 
of the subject will allow. 

The vears I have applied myself to this subject, and the 
many exj)eriments I have made with vessels which I caused to 
be built for the sole purpose of improving naval architecturd^ 
have given rise to the invention which I now communicate. 

The first and principal property of vessels constructed upC 
on the plan here coniniunicatccl, is derived from the wheels, 
the mechanism of which is simple and obvious. To work them 
seamanship is not requisite, for it can be performed even by 
ihe most ignorant,-H»trength and ag^y in the men employed 
bemg all that is necessary. 

From the experiments I have in;ide in different vessels with 
the wheels wrought by drauks, as shewn in the plan, it appecu^ 
to me, that ships, however great their burden, if there be no 
wind, and the water is smooth, may be made to.pass thriu^ 
Itl'at ttie rate of from three to four iniles 'an' hour. - 
' When the movement of the wheel comes to be aided by 
mechauicai powers, so as to accelerate its revolutions, the be- 
fore-mentioned rate of a ship^s going through the water will be 
in proportion to the power used. 

I have also reason to believe, that the powee of the 

STEAM-ENGINE MAY BE APPLIED TO WORK THE WHEELS, SO AS 

TO GIVE THEM A QUICKER MOTION, and conse^^ueutly to incrcasc 
that of the ship. In the coiirse of this summer I intend 
make ' the experimient, and the result, if ikvduxable^ sfadl lts 
communicated to the public.^ ' , - ■ • - . ^ 



Digitized by Google 



86 Mr mna €fn llU Invent and PracHee 



Aiid^ after enuma^ating the peculTar pi'operties by ^pi4udi 
tho«6 vMeiB were diediigai^iedy add the Various benefits to na- 
vigation ^esidtii^ from these prbperdds^ li^ setae to hare 

thought it necessary to apologise f6r not having conducted the 
, experiments on a still more expensive scale. 

It waft my wish to have built The Edinbui^h [the triple 
fihipy of Krhieh the engraved plans are an&^ed to the bddc] on 
a Mle sttflideiitly large to baTe mider^ her fit f&r ti voyage 

of any length. Tliis would liave shewn more clearly tlie prin- 
ciple of her construction, and would have enabled me to ascer- 
tain with greater accuracy, not only the be^ forilis aiid pro]pbr- 
tJons of the three Yessels, but also the proper distaiices at whicdi 
th^ ought to be placed from each odiel'. From aA vmdaftt^ 
king of such magniUule, liowever, I was not only prevented by 
the attention 1 owed to the duties of a great business m which 
I was then engaged, but I was also restrained by prudence, 
having, dtiting the kte War» expended hd'ge sums in ihimbei'-* 
"tefla exp£liifi€nts for the imj^iruveueht of artiHei^, a view 
td aid my counti \ , and having, since the peace, incurred much 
^^pence in building various vessels, with a design to improve 
MVd ai-chitecturc.^ ' ' ' - • 

Ahd^ after giving various important suggestioDs aa to life 
« proper conBtmedoQ of 8U«^ vessek^ he thus oondudes ,hi8;itatei^ 
tnent. - 

*' Having thus thrown mit these few remarks upon the in- 
^^ntion I now cammimicate to the world, I submit it to thdr - 
Mtaideratoi. As to truth of my syBtem, it nCay be easilj 
ascertained by Atiy PdiMe in SuMpcw It will, bean undert«»> 
kiti^ pdtrkyiie and beneficent ; and if fc^owed witib the success 
which I expect^ must be attended with the hap^est c^tUBe-^ 
quences to his subjects. 

As to myself, after some years bestowed in study .and ap- 
piicatiflkitxi tbia tubjedt^ the present tim^ienns. to m»Af^aod 
ftf Impose and sat infa ctip n * The vessel of wWdi the engraving 
4s annexed, is the eighth which I have had built, ^ath a view 
to imph>ve naval ardiitecture. One of them, built oX a consfib 
d«Mhle eskpanoe, Keii pHteorifaed and irsiidbwai: nsekii hf.i^ 
above mentioned statute^ enacted liAer' the v^sssal'^ii kNnriiaik 
Notwithstanding this, I was refused a Ucense to make experi. 
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ments with her at my own expence ; experiments unconnected 
with, aoy sordid Tiew, and wliich aimed at nothing but prompt 
thug the general welfare of mankind. 

The ^ ia which the iitiKly of this ioTOitm •hail bt 
4 i kw c d hf the piihiic, will ensUe wie to ytdgt how for H'vamf 

be proper to make kiiown another h_) iitem, fomidetl iijx)ii a com* 
JbinatioQ u£ tlie powers of aa improTed artillerj with those ot 
an improved asvai architecture. 

..^ Thot sjstam is of eiidi a fntox -ilo viny guilil wtn^ 

^mority, to grve a decided advanta^ to the Stat* hj which it 
shall be first adopted. My only \'iew, however, being to pro- 
mote the h^piness of mankind, a discovery of this system wiU 
not be made, without having juit lauoa to expect that it will 
' jiie (99ip)ajed for that beneficent end*.^ 
t '.it may be mdily believed,^ that the huit eontahied In this 
publication of my father^ of his intention to apply the jxjwer 
of steam to the whole of his double and triple vessels, was not 
inHtiijr thrown oat In the oourae of liis Yarioiie experimentfc 

_ . . . _. 

■ On t he estimation in which ray father was held by hi.s coiU Lnnporai ios, at 
ttie period of thi^ piTblication, T may be pardoned for appealing to the foUow- 
ing passage in tlie Memorials of Ci rent Britain and Iieland, by his distiugukhad 
kinmnan the late Sir John Dalrvmple, Bart. 

** Mr MiLiEm, a banker, of great wealth and ajuient fkmilj. He is tlie 
same perhon wlio invented and improved the caiTonade-gun, and who haa late- 
ly in v-ented an improvement upon shipping; of perhaps stfll greater hnportance 
to a naval nation, — a triple ship, worked by ^^ heels in the two separations be- 
tween the three vessels, in a calm, and v> ben the wind Is contrary; which has 
the three following advauliiges, — ^Lhat aha advances in a cahn when other vea- 
se\s stop, or against the wind when other Tesaela are driven back ; that hhe 
iruk.es the whole sea^ast-of the world a harbour by the sballow water which 
she dnwB ; and that she saves from riupwreck ob a n a c o aa t a, because, bj means 
of her wfaoala, Ae em bekc|it gff aity eoaat m ti«e tf dagger, IJnu^Bttt 
km mpA in tlw idaod in |i«iat4f . temtiati, i^igacitjr to regulate it> ii^diwliy 
.atid aimrlt.' 

« JCrlinierlBtcfyehil a/preacnt (iWheok, with fOates, ta ctewilbe.tl^ 
"y^t&A ■idfti principles, to every floven^gn of £iinipe» and also to the AmM^* 
siaoi ftolei» fcaca|iae,lie tbonght ,tiiaft 4heiav|BMioD to Wtiie property 
of bimnii Itind. Copies dt It were' alao sent to the Hoyal Society at I^90#f» 
4SbB MhalU^tibi^ {lootkifi; and KBe Utiltewitf Jjlwwini. of 
<Malrf , wnd^ 'I«Wlev<^'olfdr«f Snie^iiad t 9Md ho cpottnicto4» aad.tiiod in ikt 
^^tannd wi^lhitBUjrm^) to aopenbi^n wblch ym te 1ie»l;^nn, »t bis owa 
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cl9l^ yl|e oomparatke velocity of his vessels with those propelled 
by sails, <xr by ordinary oars, which had <^iven occasion to se*- 
veral interestiog Aad animating contests for superiority, he had 
stroi^ly UiQinefaMMty ^ivnipkiyiDg ajhi§h« Ibnoe iImiii tfaflC 

qbmcal oemtrlvralc^ ; and, in this view, various suggestions 
yf&te successively acloptcd anci laid aside. Thus, at one time, 
it.Oi^cunied to him tiiat the power of hcx'ses might be usefully 
4Bi9b9redi.wlttk^.at.«B0lher, ^eoid.of the wind itself aeemed 
tD^lfiSBisb llie mfifma cf tiounteiiotk^ ila own direct and otd»* 
nary operation. But among all the possible varieties of force, 
that ol' tsteam appears to ha\ e presented itself to his mmd, as at 
once the moat.jpoteut, the most certain, and the moel manage* 
abk^ \, . • . t ' • s'i 

And bm it isrtbatl experience , a heartfelt satisfiietioii ift veu 
cording the merits of a most ingenious, as well as modest and 
worthy man, wlio then ri-sided in my father's family .'is the tu- 
tor of two of his younger sons, and whose thoughts had been 
much tujrned towards the improvement of the steam-ei^pBe« 
To Mr James Taylor^'s^enthuaiaam my .fiitber always professed 
himself indebted far assistance in his favourite pursuits ; and 
it was in the very heat of a keen and breathless contest, in 
which they were one day engaged with a custom*house boat^ 
cn the Iidtk establishment, that Mr Taylor oaUed bntMtOimy 
father. Thai they only requu^ed the help of his steaiMnglne^to 
beat their antagonists. 

This casual and random ejaculation M as not lost on my fa- 
then It led to many subsequent discussions on the practical 
bUity of this i^pplicatiDn of force, in the course of ^riuch. various 
expedients were tfaougllt of Ibr ovenxoning the nost obvioud 
mechanical difficulty, — that of oonvertuig a diseet i^tiluiMirinM 
to a rotatory motion, and the no less obvious danger from fire, 
in certain states of the weather; but it was under a very con* 
fideot antidpation of the snooeBS of the: experiment, that mj fa. 
tiber aOuded -to Ae sulijeet ^- his ynb]icatioiti4if Wi^mmry 
1787. 

In making his first experiments, he deemed it advisable, in 
every point of view, to begin upon a small scale ; yet a scale- 
quite sufficient to determine the problem wluch it was his 
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ject to aolve* He had constructed a STnall and very liand^me 
double'ivesfiei with wh^eLs^ tb> foe used as a pieasure-boa6^bA^h$8 
Ube At Dalswintoai' ttid in this Ettle vessel he tmitfeA 'to tiy 
.tlmappJicalifm •£ iMm. : On lookwg pmtMSw^k fMctfiStf HStt^ 
gmetiW'kmciam the wknil^ Jir T«yM.qHK»iinaendteld>^ 1^ ^ 
tention William Syuiington of the Wanlockhead Mine.^, whfim 
he . had known at sdiool, and who had recently contrived a mode 
ciimj^^fjkjpm^ the force of steam to wheel^caicnagta 'Afy litkclp 
mfli]plciiiBd frffth the dngenidtj' cif hiBioMiliivaiiosi,' and -mifnl* 
utg]|f empbycd hiiiM alsng Mr Taylor, to superiiiiMld'tlie 
coDstructiou of a hiiiali hteaiii-engine, to be used in this pro- 
jected experiment. This was in the spring of 1788 ; and it 
wia;ilot -till the IbUowiiig montk of October that tke eogilie 
and macbmery were completed, and placed in the pleasiue-boijt 
cat D a i kwiiiltw .kha . Nodiiiig ooidd beiiittbre gratifyhig or 
more complete than the success of this first trial ; and while, 
for jjeveraJ weeks, it continued to delight my father and his nu- 
merous visitant it aiibrded liim the fuUe^^t asguranoe oi^lim 
jutafiv tif • b w own antioipalkni cf -th6 poniliiii^ ofitpy^ii^ Itf 
.Oft pt up iikw irf 'fais vesMla ^ milliniAiM<^ fcmm^^ ^iteatii 
On the approoch of- winter, tbe apparatus was removed ftm 
the boat^ and placed as a sort of tropby in his library at Dal- 
gKiBtoa; andy after his death in ISld, it eam&iiito my posses- 
flaD^>iiid(haa;been Ibvfeiiliately preiemNi as^ioMMiiiiiBt oi* ikm 
esriisrt'aBBmce of aciwd mifotgOliiim by^eem ofwUich tsty 
evidence oar record has been produced*. * - ' ' •* 

• Of] I this experiment, an account, drawn up by Mr Taylor, 
.miajpidilished in the Dumfries newspaper of the day. The 
jgMjpamoaat'wtd^ako noticed in the Soqita Magazine Mof^m^ 
her. liT88^ mi the fisUowmg mrds : Qiir October 14^ a; boat 
wosipiit inmolmihy&tteBttMigiBe) upon Mr Hliykrof Dat- 
ftwintonVi piece oi water at that place. That gentleman's im- 
pvovemrata in naval affairs are well known to the public. For 
.some tuqeipaal hbiattcntioD haa'haen turned to the applicatkai . 
c£^ the sfeaiiMngin» to <^he<«purpoBea of naTig^tioD. He bm 



• This littie ei.i;,niie (4 inches diameter cjlindcis) wna const nuled by 
George Watt, bra8s4bandor, T<,o\? Calton, Edinburgh. The cyliailers are of 
IqifMy and i|piip$y|iuitufi . 
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BOW accomplisbed, and evidently shewn to the world, the priic- 
ikalttii ty of thi.s, by cxecutiDg it upon a ^mail scale. A vessel, ^ 
-ioiel loag mi 7 bsomd, ym^ on d^e above date, diivea mtk twm 
u t t di bjf wiaH cMpoft It «ii8«^^ Mr JMOlWa expe^ 
tiw fufljy-and afiiidcd great pkasmetn Ae ipwMoKii Th<p 
Boccesii of diis experiment is no small accession to the public. 
Its utility is canals, and all inland navigation, points it; out to 
im oC the grenlMt advantage not only to this island, but lo 
-liMay' oAiirt-iiiiluiBS. m the mxiiL Tbe apgiiw %md u Mr 
%nihigtoBV aeW patient«iigaie.^ > The eAet of tlwpe puUie 
■ notices was such as might have been expected, in stimulatiiig 
my Iktber's ardour for further irial« on a hucgsx and ^coan^ 

: >. lAmfdiii^ iai.ifckf nupm lie diEe9tad ««« frf.l^ 

dodble ^o it ol s, ol dbcwt . W feet in leigth, .to be gatried to Car- 

ron, in order to be fitted up as a steam-bcKit, by furnishing her 
irith re\'olving paddles, and a steam-eugiiit suited to the sup- 
plied exigencieB of the case. In this second experiment, be 
tigm avrikd ImiBdlf cf tbe xeakms aadttanee. of Mr T^kCf 
jttd agaio CB^f^y ed Mr Symington as tbe opentire engbieeK. 
JFor thi» purpose, they were dispatched to Carron ia the month 
of June 1789, and I have now in my possession the origmiil 
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.** The bearer Mr WiHiam Symington is employed by -me 
^ '0lS^&MtmaMfpaa:&iT a double vessel, wbich be propiM 
mhmm^niC0tmu 1 ;b«v^ teelbre to big^ tiHut ^ 
«tt«Bd6c te.eiigui« to be mede aocotding to bb ^bectui^. 

As it is of importance that the experimwit should be made scx>n, 
I beg also that you will assist him, by your orders to the pro- 
sier workmeii, in having it dooe ^eaqpediliiM^y. I am ever, 
miilk -gmlk 4^ppd^ ^G^mtoaeB, your most obe^cnt bimble 

PaTBIOK MlLSVft. 
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. in 8{Atje of the anxious iiuportance thus cxproned by n^y fa. 
tber for tbe nqnd proaeentioa of tbe watk, H.iipi IM^ tijil^fifti?? 
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ft'k^pBt of mi mfiiifhft that big vmel wa^ ready to ht pat Ml 
k MiiML Iiil]itf€oiiiwof thefintWedLefI>B6ttiberiie&«oi. 
«d llie TMsri to be tdm ilito Forih md CljFde fttkl 

having gone abroad wi^ a committee of the Cai ron Company, 
and a party of his ffiends, and in pFesence of a vast multitude 
of cn«kn» spectators, the niachineiy put vk anotiea, aad 
dus second trial promised to be every way at pnMpoo w at * 
tiiat on iJi^ lake €£ DalswhitoR. It happened, however, un- 
luckily, that tlie revolving paddles hrul not l)t en maile of silf* 
£eient strength ; and when the engine was bruuglit into fuU 
sercatd of the float-boards were^arned awi^, and a vefy 
vesaticnjs Mif ims^ iat lliat idi^, put to Uie toyiige. No dnie^ 
huweyfer , was loat in r e paifii ig this damage, and, oil the 
DeceiubtT, the steam-buat was again put in motion, and curried 
along the canal at the rate of nearly seven miJea an hour, with«- 
<liit ii^ untoward aceide&tt althoiigli it appeared evident liiat 
the w^^t of'tiife ettgine was an fH'erfMkrthMi &r thevetoel^ 
Imdltet,- ulid^ sudi a strain, it wtuld ka^ bete inpnideiit 

to venture to sea *. ' 

The experiment, however, was again repeated on the twtt 
following days ; and having thus sa^afied himself df the phuhi 
tkablfityxMf his scheme, he g^e oxdere lor wishippbg the ^ 
imihtitt, arid laving it up ki the stotehottses of th^ Cttrran 
Company? ^J-^id directed Mr Taylor to call in the various ac- 
c(^nts, and di^harge the expeuces which the eKperiment had 
decasic^ed. 

'^li'^n^;! balkm, iiiyfatiiei^iBtoiitbn to ktt^^uioQiiesd 
fte IteMi dtf 4ii expeHHietit in ft ^r^hdr-poMisiitkin, «inate> to 

that ilmidy noticed on the subject of double and triple vessels. 
In the meati time, the ibiiowing brief notice made ita appear* 
Mccrfn tile Edinfaatgk sewspiqpeit Fehraafy iWOi 

^ ttls viib great pleasdre I hiform jt)u» that i3be eiSpiA 
mentidAsh someiitneago wasttiife upcf^ AeGveat€i!Ml>hM^ 

-- I IT -'-^ — . — ^" • ^ - - - ^ ^ 

Her plafkking b^ing dnly three qwurt^ of an bich thkt, aHhougti hex 
IfengthVHi sixty -fert, ' * ' i . . « - .r r r 



Mr Miller on ^ InvenMm and PracHee 

by Mr«Miller of Daifiwinton, for ascertaining the powers ^ tlw 
flIibiM&gfale nvlien ipptted lailii^ has klefy bedD refw ato d 
ipMit^v^y giteflt moBMl Altihough ikae cxpcnmento ham 
hem conducted under a yariety of disadvantages, as having 

been made with a vessel Iniilt furmerly for a different purpose^ 
y«t tlie velocity acquired was no less than from «ax and a half 
to 'iBven taoBos an bour. 

' This sufficiently shews, that, with vessels properly oonstensl*. 
edj a velocity of ei^ or oiney or even ten, miles an hour, may 
be easily accomplished ; and the advantages of so great a velo- 
city in rivers, straits, kc^ and in cases of emergencr^, will b^ 
sufficiently evident, as there can be few winds, tidesy ouiv 
rents, whidi can eiudly inqpede or mist it; and it wal} fae..«ri» 
dtet, that, ^penl with slower noliMi, the ntmoat .ndKiiotegil 
must result to inland navigation. , i,. 

It is with great satisfaction that we have received this in- 
teiligenee from our obliging comspondeut. Every weUp-wisher 
toihe iateasion of arts and commerce -must be liigfaij..grati^SM 
wdfh the signal successof this important CKpeiiment, wldcb bida 

fair to introduce an improvement wliich, by greatly facilitating, 
and rendering more easy antl speedy, the intercourse by meaQ^ 
of navi^gatiaB, must not only be highly advanitageovis Uk iom^mik 
ecmntr^rln- parlicnkr, but to the oonmieree of ibemddi^ 
laige,<aEid'tQm»ldndingeneraL'* . - . 

It may naturally occasion surprise and disappointment, tliat 
hfiKti I: shouikl have to terminate this account of my Father'^ 
f wy fiMieii l ii [Onf ft lw ram pn a vigstiKm. .That.^ei did jnot.liUQffr W 
Unset prosperoiis land 'dedsiire trials, ot its- ieAa«i}y,?iinfh.A|^ 
mmt spiiitand persevertinee which »luui'bee» so o(»ispicuous i^k 
many other instances, must for ever be matter of regret to hia 
family, as it wa» to hijnself in the latter yeara of his life. ! 

The hd^ ihoiwever, ires* that, in the .prosecutum tbift le^ 
underialdngy .he. had^exparienoed- « yeiy violent disgost, jf^pfn. 
^ mUconduct of one of ^C9e wAom he had infmsted mihi,U^ 
execution^ and had to complain not only of tardiness and negli- 
gence, but of the ill-regulated and enormous expence in which be 
had been unnecessarily involved. On these subjects I am un- 
willing to enter into farther details ; but I may be pennitted 
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i0 Ibttt^ » by tUs tane^^mgr father, m Ciie'prosccuticm of his 
tMniow 'sohfliiies 'Cf a pufcfyipubiio mapm, atnA wHIiflMl- ll» 
riightefll duoMe'Cr expbctitktkoi feimbiirMmeiit^ had expended 

towards ^30,000; and being by this time ardently Liigufrt d 
in agi'icukural pursuits, his attention was more eubiiy turned 
from the objects of his &xnner speculations^ than tkoae- 
quainted with his character would have beoi prepared to aotU' 

Be that as it may, it cannot be disputed, in point of tact, 
that he had fully estabHshed the practicability of propelling 
vessels, of any size, by means of wheels or reTolving paddle% 
ttd of adapting ' to these the aknost^faoundleBa powers of the 
stMMngbe. 1m the wvy cf putfe inventku nolhbg iardtet 
Hemained to he achieved, although, in the subordinate details 
of execution, great room remained for minor improvements. 

Of my £ftther s peculiar and undoubted merits as an inveu- 
tati 1 hm endeaTouiPed to gire a Mt and umramielied ac-^ 
emmi; aitfd of thernd^af that uTfentioiu as camcd/into ac« 
tttid practice in the years 1788 and 1789, no demonstration 
more une(|uivocal can be desired than that, with his few, but 
most satisfactoiyy experiments, the prosecutkm of this most 
jIHMiietttoiit disoawei^ ton'muuyjmsnfixi 
4MMilto«if hiActivi^ and BBj^ect, tiUy at a period oomparatiTety. 
recent, it was revived in America and in this country, by persons 
who can i)e proved to have derived their first lights from the 
experiments at Dakwinton and at Carron. On that subject I 
aiHr Id 'pOfldesBioii of ample evidence; but) at present) I hovel 
ftH ito Mlier deshe tiian to record the facts immediateiy am- 
i#ieted with my flrthet^s operations, and to estid>l»d» ^ priori- 
ty of his ckdms to the credit of having originated, and carried 
into practical execution, an improvement in the nautical art, 
by fiyr die most impoirtfettt of whidh the present age has u> 
hkk^ abd the vdlamiite effects uf wfaieh) on the futuie inter- 
cdttfse a£ mankind^ the most' sanguine imaghialion wadd al^ 
teoipt in vain to predict. 

-flf- n»» * -'• J' »*. • • • . . . , I,' 

r I 
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:^BT. iK.^Observatiotis and ExperimenU <m ike Structure 

and Functions of the Sponge, "By Robert Bdmoko Grant, 
. M. D.. S. S. E., F. L. S., M. W. S , &c ♦ 

SpoK6](8 are aquatic productions; and as the three known spe. 
'Oes of fiesh-wat^r sponge, die Spong^ paMnaioi Sponoitfa 
jiiahiUs, and SpofigUla ramosa^ are now exdnded from' tlie 

genus Spongia hy the best authorities, Lamarck, Lamouroux, 
and Cuvier, the known species of true sponge are ii^abkants 
of th^ ocean* 

.' • • ■ . • • * • ^ 

Sponges tiave a very wide geographical ^tHbutloii; l[tiiBjf 

have been met vvith on the coasts of Norway, New Hoiland, 
North Ameiica, Otaheite, and most of the intervening chores. 
Fabridus found several species on the shores of Greenland^ 
and nearly an hundred spedes wene tirouglit hf P^ttm fnm 
Austndama ; so that this genus has a known dittrftutkm orer 
nearly 90 degrees of latiiude, and within this range they are 
known to abound on the sliores of Eurc^e^ Asia, Africa, and 
America. 

ifhdr growth and distrilnttioii, like those df oito aniiiaUv 
are influenced by cfimate. fliey arme kt greattet perfottMi 

within the tropics, and become smaller, more rare, and of a 
firmer texture, as we approach the polar circles. Those most 
valued in the arts, the Spongia eommunSe, Spongia laawidsm^ 
and Spongia uHiaHmmaf are inhalntants of the coasts of Aini^ 
rica, 9ie Mediterranean^ the Red -Sea, and die fndiaM Ofceftv. 
TThe small Spongia compressa and the SpoJigia cUhita thrive 
pn the frozen shores of Greenland, beyond the 60th degree of 
north latitude. 

'* ' It is not known under what pressure ef tibe ocean thet^ ddU 
cate creatures may five, but they oi^ Ibyrnd equally in 'f>1ai^ 

covered perpetually by the sea, as in those which il lea\ cs dry 
at every recess of the tide. They adhere to and spread over 
the surface of rocks, Thalassiophytes, and marine animals^ and 
tte so finnly attadied to them,- that they cannot be removed 

MaMlilttft. 
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without laoeratiog or injurii^ their bodies. ^Itlu^^h they 
tfame liest ta thf eh^tered csvities oC, rodu^ thqr com^ to nui* 
tiiritf ni fihostiQiit €KpQBed to Ihe tuAroken fury of ih^. sqi^; 
but, in the latter sHaatimie, 1 have always obwnred 'thevi smaL 

ler and jfirmer iu their texture like those inhal)iting colder cfi- 
nates* whether their exposure were to the north or south. ^ They 
paver the nakednaw of dift and bonldeiB, thej Itne with a Tarie* 
gated and downy ffeeee the walk of sunnianiie caves^ or fiai^ 
ill liTiBg stahietiteB horn the roofs. 

They attach tliemselves indiscriminately to Ijodies belongings 
to the nuneral» v^etable, and ammal kingdoms, and tlie mdi-» 
vid«al specks* seem to have no law with regard to the partieii* 
hrsriieliBicsB to wiudi tfaeyadbm. i have Jfonnd spoi^ ad> 
Bcmg to^lxMak, greenstone, sandstone^ soft sbri^^lay, TarioiiB 
kinds of fuci, shells of living and of dead mollmcaj shells of 
jyivuig crustaceous animals, Sertukari^ Fltuira, Corallines, and 
even to the soft smrfiuoe of li?uig eompound Ascidiw ; but t 
iym net «sen lliein en day, sand, gravd, bkuminons shak, de^ 
ea ycd weed, nof any .metaDie body, though &ToiuraUy jdsced to- 
feoeive them. 

The branched species I have ^ways found hanging perpeu*^ 
dBBiifavly from the under and sheltered surface of solid over* 
inng^ cfiA, or tabniar maises of rock, llie €at Bpreading' 
spedes wldi' -projedxng pttpiUitf I have generally found on the- 

sides of boulders ; while the Hat species, without prominent pa- 
pillae, are generally seen on the under-surface of rocks, or en- 
veloping bodies which admit of a Httle motion by the i^tatioir 
ef the sea. The delicate and beantiful Spor^j^ oompressa^H 
hsNFeloQtid hanging ftom-tlie snrfaee bf AkdSia^ or of flat spon-^ 
gee, which covered the under-surface of rocks : they hang cither 
single or attached in groups,^ and are likewise seen attached tcfc 
^ rock Itself. Tbe Sptmf^coMa is a branched Jip^^ 
fj l |i H l| il J Of wkf^ :«t^^pQm ^ ffit»^^ of its base^' t|(» 

tmmim of tts^ flkdetoB^- and ^e freqpept fmastiMnosics of its- 
f^ranches^ 

. The known range of magnitude of the sponge i^ perhap* 
ipeteater than tiiat My otlier animal ; ittdeed^ it is .oneof die 

^•wl jn^iPiii^'of'^KSPwiM^ faiiogp /jipL •»j(9ngajitn^ f<}sriQ> end 
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times 4o not exceetl half an inch when full grown, whiie the 
RPViTV^ ,9p09^g^ craUtr^(^9Jie9 of tropical Bemt are knawn to- 
a^^piue a lOfgniUide'Af peuiy four fettU JlbA ywhiiMjF iptiw 

8heltefed<tirface of cliffy in the wamfr pavl9 of^tlieomiit. Tktf » 

flat spreading species of the Frith of Forth ^(^uire a iuilGlit> 
gjp^ter size, aay of the brfinched kiucU- ' v ^ 

,Xhe form ivrhkh this animal assumes ase my'.«wifNi% 4Uld i 
tl^atof thespre«duigfl«tap«^dfi|])Badi modi »aii flue wllaiai v 
to :m\A^ thej adhere. Thej are fiMind sessile, pedunculated, ' 
fla])j^lliform, infundibuliform, tubular, foliaceous and biaiich- 
ed. From tliese seven genejjral varieties of form, they have be«ii. . 
divided by Lamarck into seven groups^ each of which oontakiif 
mioiy 9Pfcii^s» agnin charactensed by>|T«rticjBtor.fcpg>%Jwibg^ 
natf to' the general form of the group. The <x)lour« ave'Iilio^ 
wise employed to discriminale the species ; but as ihey entirely , 
ch^ge by dryings they oSoxd less useful characters. mo^ti.. 
fiequent .colours are htown a^d jellQw, though ipnnyfl are liket ' 
wise ^lei wilb^gpey, g^mt^, wd white.;. ef«ft;mi aoit Waah. 
apecies ( Spongia rutlra and Spongta nigra) are fouad oeae 
Suez in the Red Sea. The utknirs of some sponges are do- - 
ddedly animal, while others belong to common and well-knowA ; 
v^^bks. The jSpof^^ codUa, whea ne^ijf . takifn .fitopir 1^- . t 
witter^, smells yexy stnmglj.of the cnroiann musself- ayd'W)KW 
burnt, it still resembles the same Hvalve burnt $ the Spongia r 
compressa, on tlie other hand, smells strongly of the common . T 
mushroom ; some, as the Spon^^ ocukUa, h^ye scarcely a pevii >• - 
oqptible odour* z \ '\ 

In their, natural state^, they are soft and elastic tfnd f^wm \ 
lively colours ; but many of the species, by dryiagi beconii^. ^ 
quite friable, lose their fine shades of colour, and become white. . 
Soon aller deaths they.p^ through #>J|lui8|i oek^ to black, hy^ „ 
putrefaction. The w)iole body of. f^9§ffs^ is spa^ifcally hei^ 
▼ier^sp9^vratfar; and eadt of ita4(|ata,j|9kaii 
in that element. . 

F]-om the softness and perin^nwit- elasticity of tiie fibres of 
many species, both m the moist and dry i^tal3e» this animal la exfL. ; 
ployed ^ the arts, and in domeslac cqqgfgf^^,,f/iiii^ 4^ ph^^ \ 
oould not be supplied by any oth^, jE|ninkiuk^UMwe.> .-Sooka 
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have been written kir the 'Q&nam and EagHfih languages by 
Ukrwl 1^ii%'«ftttlieaiBe«cf'fllXMigein surreal dpet'ittkmdr' 
Tliii<lliiM^ilwii<iii>i|rfttritte ndd eallxiDile of «oda^iSdclme,'ffiid^ 
lik^ ThalasMqphyteSy carbowKeoos imtter. PVom'th^ fiblfiiie^ 

thev have been much and successfully employ^S^t-ln the treat-' 
ment of bronciioceU, and in the removal of chronic enlargements 
of the glands in die mmmtnmM'dklrietBof the GoutifieAt* In 
the'BaiMh i mi ^a ^ om^ the Sjxmgia ogUMlM { Sponga idlMfi^ 
loBOy liamarck ) is re c^mi teaded as an artieie*<»rMaterta Medica 
by' the Colleges of Physicians of London, Dublin and Edin- 
bwRgh; Sponges form a valuable article of oommerce in the East, 
aidfltaieMUndaof theMedilmsiieniexi^ at^ 

The? species of this anhnal were studied,*— their characters 
were described, — theif phenomena in the livint^ state were ob- 
servedy-i— and their uses in the arts were known, by the Greeks 
niwteiv 52000 yem ago. It is pkasnig to ,obaeir?e, that our 
<ewlhllmi;<t%mh a pemote peiied/n^re oeBiq^cd,Uke ourielil^ ' 
among the todcs of the seashore, experimenting on thfs humble 
and apparently insisfnificant being ; and, if we ]j()ss( .s^d entire 
the writings the naturalists of that period, particularly of those 
allaili'to kfj^ MmMe oa thd ihona of the ToEooiati .Gulf, 
dMiH ^mtt^ ftMOy; be mdim^ neir ift thedetaik of the fd. 
h^Mg'ihtfniry,^^ an aoooant, in his usual brief 

manner," of the tlieones which had prevailed among naturalists 
be^neliis time, concerning the vitality ot the sponge ; and men- ' 
tkiri»<|bi tfrgillBitols which hod b^ used to prore that this ani- 
wuk is asniUive. It was aaMted by some, that the spotfgelooo.' 
traeMMMlf, r4kn an attempt wifs made to tear it from the 
rwk ; and that it embraced more firmly the rock to \\ liicli it 
wa& attached, when the winds blew violendy upon it, or the 
igiiBMtit But he does not 4tate this as his Qwn 
^'mti^^B^m "^iritfiUM; that liie natuiaKks of Torona \' 
dualiiii tfM>1Mh «f *<lMe>Cld0. ' He gives an account of the 
different kinds of small animals ibund in the cavities of sponges^ 
some resembliBg the krvs of moths, or other winged insects ; 
\Ahm iliiigMi^^^ttililMioti^ ' Be particularly descnbeb. the ' 
rh m^ O i i f J^ iiiaa wif trf Ikrtiri^ or smtOI pea^rabs^^as 
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D8 Dr Grains 
^fM0jm^^Hmni»B^fd ipwiges.; and says, thfti^tbef open iheir 

-erer, he states, merely shttoef ti»lawlrf«%)'aad «t*«lft5*«Ma 
-zliiftiwwties ot^the spoDge ; ihey become the prey of small 
diatan iMi «pB^iS(ilim<fi»m«its seat ; aiid even the biok^u re- 
^'^awnfedfiAe^poTig^jTOCoiliuiii^ Buthe 
. mentions, thatrtlie«iteai» i£-s.'Byonge lihmlsomitm 
£ may continue to grow upon the rock, ^dfbeoAnie'MQalfkt^ 
'i««we;i that sponges, in deep and shclU'i-ecl sitnauons, bavta 
ntsalba ^tratM'lbAii Imi^baw «Kii»fled.la.the..winds and tempests, 

they grow best near tlie shores iMtuatkinis, iMMreWyfifriltane 

they may be completely covered at lu^h-wjater, laiacailrtilll<yc^ 
^rtlnis washed and cooled by every acct^s of tlie tide. He speaks 
: Jinmgly dhthe ^iiqufiwtt effctots -aii ingh tampecature on ihese 

ammfthrt tod says, llhal kiwlaerthemitoKi^^ into pu- 



treihction. This remai* ofr'AttW©tIor>i-h«Ift%BdhrfiirA«t»« 
- ikeepmg sponges alive for the iuliowing experitiieiiti»woffll*iii^ 
«gi(fi»lid/'oa the.coas^ of Lycia, he slates, were of great 
J magn^tiKWSaWt rf« rare.«didose texture. He gives a de^np- 
tion of tWw^diftfaei* %^ed»<rf ^ai^^ whiM^AaxiUim-' 
izes l)y the looseness or compaottieii^ a£rllitiftote»ll*iKlXi5!iW 
' Whiok are- compact, he says, are generally softest ; linA hMMn- 
' tkniipliaiti^tllB bdawts and sandals of the (irecian %varriors were 
c i&iWWirtl^iifctWi!gl«o«^^ From an expres- 

sion w»iibh*# ^ses, h» woDkwnuatoB^Jlhrtttoi^^ 
^Tles, the licro of tlie Iliad and ty^the>'ffiM5W'^*wrf89lin^^ 
o^tJie^saina substance ; thus giving the employment oi lidiiwdfm" 
'iJdiil&ttyi«i6^=iib Ad arts an antiquity of BOOO years. • 

.«Hp^>ia* •trttwitfci otigittBbfettiwositidj^ 
. natural histoty iiiiiDNv greatly adi*dtedipafatflid>iifiE!art#^^ 
acquainted with nearly as iiKiny sp«ftesHrf'*h»8pong«BMMny 
'r,ti^bra^tlia^n the creation. IoclepL:iul<nit oi" the subordinate ra- 

^ tofott^,teihthe Spori^mffiaMhAtikmniux, L ona us^has 
> ndescribed 14 distinct Bp«6rf< mttiba^^inOktmp MMm^ 



mS, and LanK>uioux 1 63 species of marine spongK 
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i\ u . ' . \ • Functions of the Sponge. . . i . i ( •■'(flB 

'i7Vd^5 PmcedtUy Agate i Tongue and LtTi^^ ; he niiisiK:ked the 
Otncient slnita. the earth in tearch cf antedilavian species, and 
hak d^ribed many fossil sponges, which before had been mis- 
litaken for fruits or accidental mineral formations. But the phi- , 
losophy of tlie sponge, the immutable foundations on which sci- 
entific discriminations of the species ought to rest, the minute 
'»investigation of the mechanism, the composition, and the uses 
?9of all the parts ol* this animal, and of the exti'aordinary pheno- 
^imena it exhibits in the living state, — ^its mode of growth, — ^its 
fi.kind of food,— ^its habits and diseases,— *t he means of cultivate 
•efcig an animal, which has so long rendered important services to 
'fiinankind,-*-its mode of propagating the sjxjcies, and extending 
them over the globe, and the great purposes which it is destined 
■^"Ho fulfil in the universe, have remained where Aristotle left 
them ; or rather, in this branch of the study, mankind have gone 
'4)ackward erer since his time : For Pliny, who wrote 400 years 
ijafter hira, conceived, that male and female organs of generation 
were placed separately on different sponges, although it had 
n4|ien known to the earliest naturalist, that this animal remains im- 
'Woveably attached to one spot through life, without locomotive 
power in any of its parts. So late as the year 1752, Peyssonell 
-icommunicated to the Hoyal Society of London, as the result of 
bib extensive researches on the splendid marine sponges of the 
-fioOMtfi of America, a detailed account of the formation of these 
substances, by numerous small worms found in their cavities. 
- He says, that these worms construct the sponge like a bee-hive, 
-IjfoF the purpose of protection and nourishment ; and even that 
same kind of worms construct different species of sponge* If 
-ftthe plates which accompanied the writings of Aristotle, and to 
which he sometimes refeesi. by signs in his descnption of parts, 
should hereafter be discovered among the ruins of antiquity, we 
iiiwill there £nd repix>senled as occasional inhabitants of the sponge, 
the same worms M^'liich Peyssonell, J2000 years after him, mis* 
r took for the fabricators of that substance. We now know, that 
the Nereis alluded to by Peyssonell, infests almost every other 
soft zoophyte as well a» the s[x)nge, j uiHXi , « 4ii^vi#» ' 

The celebrated 'Lamouroux^ the latest, the most useful, and 
ilie most scientific writer on these animals, considers sponges as 
^liiv'ing niasa^ witliout organiaatiioi]^ .or apparent motion, without 
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::|»^nt, liiooi* th^ I present illustrious jprofessq^. of JN^atural History 
mi CS^nt, f|ipi<3|r ftn^bor <j)i il^ ,i^t,A«)i»plet# and <val^^l^ffiiffikj«9^ 

•qiiky to soBae length, with regard to a very few species ; 1 4in(i^ 
- 4b<Wgh these^jobsearxwlioi^ deptJv ^r^f^Hr 

inew views regarding these animals^ which niay. be lifi^llil'^ 
J«to/ai%» ioterested in sucii inquiries. ■ !• > • y..^ - 

.ixtJ|MR|jlgti|r«fter vHich research into thewtfintf Si^H9M(|)]m^ 
ihd^coopiiytM^ .ipi^ tcisntniioed .4iiiit< tb^^ «pM0e4ft>arV«j|;etiM% 

ihe holes on iLa surface; and, notwitlistiiading that he eRte^r 
uebod aoidhran opinion of its naturei he. was the ^fifs^ wbo dfiy 
ftered, fit) I7U^ iie «iw a sjatole and< , 'diastole of 

had I beeni studied fbi upwards of two thoussind years, soo^ 
apvead^iifiMlb 4b^ f^i^^e and writings -^i^ it» ^^^9^4 > thro^gj^ 

inmirwhii^VTifliM eDnunimkMtidi fo^tlie J^yfilSoci0ty;^r X«i9^ 

dons in 17655 is a memorable ejwmple of llie influ<^nce of HXOt^ 
iiaM^ ovisr. ouri very, ^c^piai^ This gre^t m9f)iQ^U W^ipg 

gm<4mfiM<», glfisM bf'^Lwater, whe^ oa (the Coa&t of 8iid8eit« 
and declares that he not oniy saw the contractions and* dikU44iQlf3 
f£i«|^e|iap^tilf». laentianoflfbyt iMltrttfci^^se^^^w the 

^i3ii«a<^n9,^f(heiJRoyalrSaciely,iim0 to Zoophyte 
mm, whieh he published the following yearv Ot her naturalists 

foUQ«£^i90 great aB.ei^M»^ and thus 
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«rtlw i<k«^stl% branch' cf celn*^ 

Befbre exalriittlfig the stnicfulie of the sponge, I had fVe- 
<}iiefltdy ^eetr^ 'witiv the assistance of a micro«:o{>e, the eurrents 
y i li i Mft«ii t l^tii <i ilil i<ii ti'H ^%^ 

WilMBBal HWB^^IWj/pT, pifWraliMy w Witfl JvwPfflllWPINInMKl 

^Sif^oM^ ^Yid' likewise by the dliated ditsular nrmt^B of #0«h 
tils piMBessed no tentacula. And, as every writer since the time 
^MAwiiiigVi agreed in eomideliBg the totmd apertures on the 
i§M3iS^ tfiliie '^^ge IM tte^^piMAjB;^^ 
liiltflMfbiv^e^«d>thto aikBAl^'il.'dilNlllllly began by QiomM 
^1<amination of these canals, in a variety of sponges* I 'But, hi- 
BtSBd xjf finding aoy I ddittted margins, or distinct polypi, whte 
' these laige tubes, or any appaimtus sufficient to create a^tufnfavt 
<tlMi>llWUff«i l^iMi'^iMillJ *{«MiMarif 4a Jilw ijfM^^ 
^MAl^My -ai^^JWldttf an^^ Imd tiiroiighoat iMv idbb 

winding and anastomosing course, with a smooth, soft^ 'g lb tei ti iig 
membrane. This tmnsparent colourless membtJaae' was very 
^i^Ad(ivai^tfte^glMH>f '«epltf^^ 4)ettre€tt th<^biinilie»«6<tiM 
• illt Hfta ^^^tfltf»yte»'»« placcB'feiK of'tlte Mu^ ^bnto aUft 

*#t>«ghOt<t ^'rest of the tube, it appeared stretched fromifitals " 
f^^'Mipej ^nd to firmly connected with the axis Or skebtoti df th^ 

ij^ge.'^^t ad 'I )mew id«eaii^ tHlAf^riinlhitd^ 

d^ta^ed it% b6dy, nor could be forced to do so by the strong- 
c^%Htfeint&,' i' fdutod it impoesible to explain the power of naotion 

iMk qWWtfcitf^ t ^te Wii ^ tlc ope; r^liia^'^Wilimt ffm^l^ ISfiMMttl 

|i«fj6ed^ to^ and tHroUgh ' the* tound aperturee, tfeey 

might be seen by the^amo means whidi had so of^eh- det^l^ 
th#i4jlrt»retttfe'ttf ittwch smatier Zoophytes. " ''l " ^ i^fc^ti ^hi 

^s^n tM(tet*'t1ttfWi»^dwi)p^,' ahd, on reto^t^ng the light of a 
cahdle up thitwighnbe fluid, I soon perceived that there 
iMiie'ili«^fttl!lli6' ti^oticm >hi>^thW ^iBtflkk^t/(m^g iytroi^' 

Digitized by Google 



IM Dr Gtant^s QbrntfOfh rn mlik0'M^uaute and 

of tbe apertures on the side of the sponge fully iii|o..view,>JL^b^ 
ilt^ for the firk time, thn qllimiUri ^pHmmi^r nfiWidhiiBplll^wi 

dT Kqui^ itittCtei^ imd h^ttlhif a/keng, in rapid' s#»e«mir«pa<^» 

masses, which it strewed ever\' where around: The beauty fixidl 
novelty of such a scene in the animal hmgAfrnt^^^oag mmt^A^ 

. 'imob%^ io wiAA^w^itay eyeffalirf<rt^ 
the tcnrent for one instant change its direetion, ordiminish, in the 
dightest degree, the rapidity of its course. I continued to watch 
the same orifice^ at short intervais, icm-^a.how^ aonwtiwwiqtu 

iflierang it for « qUarlir of iiii'hcNir ttt^ |itiOifl^<liil|; itW tb^Mmmn^ 
^mlled'on ipHh a ooMxttit iJthamp(ib0Mm€ 

this time, however, I observed the current become perceptibly 
languid, the opaque fiocculi of feculent matter^ which w^is 
.tbiowA oat with wmuch iinpetuasitf fb^ il^^^ing, weie 

l!ie bottom of the iind wtthm ih^ spkM of^vuMi?; ,«Dil, iiaJimtB 

hour more, the current had eiuirely ceased. •< ''-" i t ^-ri/? 

The following inorning, I separated, with greeit cHutiaB^t&M 
:the rofksy |i vaiieiy of flat and bwMwI^d spoHg^mtA examined 

Apfrtsamy' whlflli n oertafaily widocof niwifcg thn wif > 

rents best through the double reflecting microscope. The cu|- 
jrents of watet were distinctly yisibie in eveiy species < of spoage 

which I eiuu^ined; and^ evpn wbefe tb^^peiiiwes^ereBQsnpi^ 
fimhf the naked aje* ^ laieroaoope 4gh»w»i>tffq»i|BfMU iiiMt 
iyivibg fimnf dictai; Tit all'*^ 4ip»c^awm» 4it»^tfyiiriiirfit wrjwp 

•TO* flow continually f rom ilu; n|K'i Un\ s, howewv- Jang they were 
observed ; and the discharge oi' excrement wliieh 'iftways^acooni- 
ilMiiies the strew xmv^ Aito^tx^ m«di^^^^ii|)|)eawKie^b9tta 
itbough Ibe paH^ Mt^' i9< ^mpkyy^v) ^Skl^^mllKkyk atfn^ 
!ilream> in tihe iflni^ ifpediSeidi ^ik^H'e^f^^ ndtiaii^iwi^ the ea. 
tireness of the branch emploved, its reccntness from the ami 
the fewness or smallness of ihe apertures«^iy.fL^gi«iea>9pa(9B. w 
J^a^ched spedes Acw^lj^ttii^^ 

m^tilatiKM 0f theh^ bodies, atul ammm^€tm^ikmJmt\f mansgad 
^rom their smiiiiucss ^nd lengtliened form* The SpmgmioMitf 
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wtidh Was a glistetiing or membranous surface^ with very few a- 
pertures, exhibits a powerful stream ; while the Spoiigia oculata^ 
jSpongia iperampelina, and Spon^ia palmata, which have a more 
open woolly surface, propel their discharge tfff^ ^j^tofflj ^iff^fVS' 
from their numerous circular apertures. ,i ^^^^^^ ,^^m 

■ On attempting to examine some of the larger flat speaes, as 
\he Spongia panicea and Spongia cri^tata, in the same manner 
firith the microsco|)e, I found it not so practicable. The dissection 
to reduce them to a smallness fit for examination un- 
tbat instrument, and in a watch-glass, thj^f w open the canals 
sb much as to destroy their means of manifesting a concentrated 
current. But a single papilla torn from a Spoiigia papUlaris^ 
Idr other spreading sponge, which has the papilla much elevated, 
^hows distincdy the current floAving constantly from it, wl^gni 
^daced in a watch-glass with sea-water under t}ie microso^^. 
91 From the distinctness of the currents seen by tliis means, I 
•vas induced to try whether they might not be perceived by the 
flbaked eye, although they had escaped the, observation of so 
many naturalists, and particularly of Montagu, who states, in the 
(ilemoirs of the Werncrian Society, that he could not perceive 
'^these currents, even with the assistance of a glass. On placing 
-a fresh placentiform mass of tlie Spongia panicea in a glass of 
dear sea-water, I could distinctly perceive, wiUi tlie naked eye, 
pcrticlee propelled to the surface of the water from a large cir- 
jcuiar orifice in the centre of the mass. I afterwards placed a 
portion of the Spongia cristata in a shallow vessel, and covered 
it to the depth of half an inch with water, Th^. orifices along the 
oai^ges at that distance Irom the surface, created a current diere 
nftiaible to the naked eye, and particles of dust floating on tlie 
•mrfiice of the water were drawn into tlie streiim, and carried to 
'the distance of two or three inches from the a]^rtures. I sus- 
pended a Spatigia compreasa by its pediciJp, in its natural 
position^ with its aperture downwards; and ^^ven in this small 
animal I oould perceive a languid current is^i^g, and opaque 
particles occasionally propelled. The currenj^ frwn this species 
are best examined by tlie microscope, but still are comparative- 
ly languid : this sjx)nge has a villous surface, and very large 
apertures, which are ciroumst^w^^s g^pi?fal;ljj(^compaiiying a / 
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^ Br ariwt's PAw^^iD^^ <lfl.4MHn<<:ittfp« ami 

:^J^}f^^,^pi}^i^i^ypmiimi presents the stro;^^»(^,Cii|7^^^ whkhfJl 
iMve yet 9^-^ ^m-l^^^mW'?^^^^ 

part of tl?e Ifrith of Jfprth. T?^aeniji^ ^Q^nd,pQ|WWtrf^ 

,^i}ge^,Yfpxe placed tqg^ltljer iu ^f^om of; seo^wiiter^ with their 
j9f^c|^ oppo&lte to each otlier^,^ the di^t^cc of t^o melius ; 

,l^st foifi^oe, with water. Ou ^t^ewi^ ^iwe powdered clialkrm tb» 
surface of the water the currents were visible at a ^i lliL distaa<p?, 

.,^4.f»,{#;jj^ «>jpfte.«n^Lpiff;^ ^ t9P*'.W djcy pap^« 

^ c^rrents^ at, the </mm^ ^^P^ 1^%,bm^thf^^M^<m wtMfi^^ 
^specimen rested. A pgrtion of solt bread, pree^ kf^t^eo^flj^ 

jfjugurs into a globular form, with a diaiiK lt i- larger than that of 
,fiie qjnijoey; aad placed over it, w«i^ jiot, iyig^«d aw^ ia a jm^.t^ 

ixkg pu Uia aUf^^ aod tlius propeP^.to,^ 4MUQce,iQ(AmUtM^ 

-j A poirtion of unburnt blajck-ooal, with twice the dianaete? of the 
orifice, was ia&Lantly rolled oiFthe iuunLh of this living fountain, 
il?kW^t^^''PR4^i^A^^^^P^f^^ rest upfj^^t. 

r )^;th|:qiu^ a glass tube vf^99tie^aaovi0di)Cf«biiko%^d^Ali^ 

^lyri^tqppe4 the current. I now pierced, with a ne^le^athin su- 
|)erficial canal, in the vicinity of the clubcii onlice, and e^^ti^tiUed 
i^^i^ii^gHr^ whiGk 4:onti^fK^even.af(^ xemwig th^Omruo^ 

f j^.gkdbiiXe of iveix»iry,.of'|kP3r 'fiiiie]ioeia»-^^ 

.^pe of 4 living sponge, is too heavy to be aftLcted by the small 
J cylu^ni^iwater which impels againat: Ms sqipotkjioundfSiislaee, 
.i^FW^frMw ?*<i^,^*i*rjwhi^ i|,,i§««»j!)iwn thnt orifice, and is 

, cular aperture, which ve wish to examine tl^rou^li the micro- 
•j scope. By adoptuig this pli^^(>^^ibi« jfe»aJthyi JSped^ia panictOy 
^.^1^^^^ g^ne^Li^..M«|y»^ and lar^e CHri^^giiNki^ittlllfiM^ 
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But as the Sponr>''ui crlstatn was the kind inf wliieh 'Mf EWi • 
imagined he saw the water pass to and fro thnMlgh thie )Sanie a> 
VftiPtuli^ (pineed, ih' ^yis^ i6f bili^tf^=wat3er^iif)xM 

time, with a pocket lens, each of the apertures in succession, 
dirough the transparent sides of the vessel, I found that they 

' We ili mmilWi Iti dtA^r to be still mote sati^fi^ that none bF^c 
apertures were destined to receive or inhale water, while others 
propelled it t'roni the animal, I placed under the microftcc^ a 
-HMIMftitmAi^^ 't^ coaUUt^ on' irhieh ther^ wet^rMfy 

vtheiDy*they*#^^ite always employed* in eonveying ^tet i^Mn the 

interior. But as it was still by no means impossible that, while 
my attention was fixed on one aperture which discharged water, 

-qfe^ifo, lic^WtiNidted like a small idllte' paper bag, with only one 
• round aperture at the extremity of the body ; and on placing 
ea^ in succession under the microscope with se»-water^ I found 
i4m4att9ti MmiBkt^^^ the inAj tBgiflfito^^ 

^4MWMi^M^M¥^8tift^ iti^eam. - • ^ • ^ « h> 
•otjiftitfod^ appears, that the round ^ftpertin-es oh the surface of 
a living sponge, are destined for the conveyance of a constant 
- a i ktlito trf^wkter from^' the int^i^ of the body. Tliii stream 
u«MMifli VMjplM^^piitifeiie^Of '^3ca^^ iWaltter ^o^Maatisr 

only seen, by^the 'ttftfelstance of the microscope, constantly issu- 
-ing from the ajjertures, but aftf ^en perceived by the naked 
' ieye propelled 'oeeiiBiofeiaftly in flakres and when a portion of any 

imm^' MBWrt(ffllita^WiA «W)^liHM<s6AM#Mer» < aefcuiiAilaiidihr of - 

feeulent ltnafTter ai^ aliM^^ seeti immediately iinder each ori£ce. 
The feouknt matter of the iSjpon^a palmaia, Spov^a octdcctay 
''imSt' ^Stf^kii'k^^ MMiita of a very fine dark4iKnm 
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dust % while io' the Spongta panicea and Sponffia crisfata /li con* 
easts of larger fiocculi of a dark-grey membranaceous substance. 
The streams likewise convey from the interior of the animal, 
along with the excrements, certain soft, round, small bodies, ge- 
nerally of an opaque yellow colour^ which are distinctly seen 
disseminated through the whole texture of most marine sponges, 
and which, for the present, we shall consider as the ova. The 
round apertures may^ therefore, without impropriety, be termed 
fecal orifices, in order to distinguish them from the pores of a 
very different nature, wliich are destined to transmit water intp 
the interior of the body^ iui uu, >v , u.*i> Liw^m.v a-^iuiiqit 

<ro/rhe fecal apertures are raised to the extremities of projecting 
papilla), in such sponges as cover the sides of rocks, in order to 
convey the excrements beyond the pores and general surface pf 
the animal. In the Spoiigia oculata^ Spongia pnimatay Spoff^ 
g\a tcerampelina^ and such branched species as have a soft downy 
surface, the fecal orifices are ranged in close order along the 
outer margins of the branches, and very few are observed on 
the flat surface, in order to prevent the excrement from falling 
in the direction of tlie flat woolly surfaces, which would be very 
apt to retain it, and thus choke up the groups of pores which 
are seen every where over their surface. Such branched sponges 
have not, and do not require, projecting papilla?, because they 
hang suspended by a narrow stem, and are kept sufiiciently 
clean by receiving gentle undulations from the constant mo^ns 
of the sea. The same applies to the soft downy white Spongia 
compressa, which always hangs down, and whose orifices are 
always marginal. The bright yellow porous placentiform ma^s 
of the Spongia panicea has no papillae ; indeed the fecal orifices 
4ire sometimes even lower than the general surface of the animal, 
^and I have never seen this sponge, excepting on the under sur- 
face of rocks, with its orifices perpendicularly downwards ; so 
^at the excrements fall clear of its surface by their own gravity, 
without the assistance of papilles. The flat species wliich axe 
'^und encrusting Fuci, Sertularieei Corallines^ or other moveable 
^bodies, have very seldom prominent papilla^^ because tliey are 
Cleansed by the agitations of the sea like the branched sponges. 
^ What relates to the cleanliness of their surface applies equally 
to their means of receiving food ; for it is ouly in proper tioa to 
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the ffe^ Entrance of tralef^ through the minute (pMfs biiitt^ fiiii^ 
face, that these animals enjoy heallli or existenoii; iBod Iwtr. riiatt 
find the arrangement, form and structure of theae pores, beattti- 
rfolly calculated to preTcnt the entrance of ail gnjteil ipa^iokft 
into the interior of the canala oioo vjolfay onpaqo nfi lo yllx^.i^a 
r Mr EUis was probably led to iifia^ne thrft thetinfrents f»ssed 
to and fro through the same apertures, and thut td jcdmpart 
these openings to Polypi, by observing the irregularity of (the 
feculent discharges, which do not come out in particles, and in 
a constant stream, but generally in flakes at intervals; /inrikr. 
species which he examined ; or he may have been deceived hj 
Jthe appearance of the whirlpools that are geneBtiiy seen at the 
%ides of the apertures when they are near the surface of the water, 
tBut it was of much inn^rtance in the physiology of the sppogt), 
-to determine precisely the nature and direction ofi these currents, 
because the power of sucking in and throwing out water \yy the 
same orifices, hke Polypi, hitherto ascribed to this animal, aa- 
cessarily implied the existence of two other propertifss wliich it 
ftite ldn^'b^i^ supposed to possess, the pow^ of,cootra£tmg and 
diiating ltd aperttires, and that of contriMCtingnor ;flhAku)g it^ 
^bole body when touched. *f • i i <». 

Bagauitr boiijiTiini iy^' (Tobe cmiinuecL) I't^^i'^'J 
YOilj oaunood (•jil!iij > : 'on oh ban ,Joa ovxiff 

^S^i^\a&me^h of the Geology qfSicify, By GhabluI Dau- 
M. D. F. R. S. Professor of Chwaistry in thfeilBttrttl- 
s'^ity bf Oxford *. With a Map, PL IViivi tmiw rvca 

JLn submitting the following brief outline of tJie g^logy of ^v* 
I wish it to be understood that rpy principal obj^^^, l^t. 



To afibnd an expliuiatioa of the suite of specimens, frpm tb^U 
country, which i lately presented to the institution ^ ,an^„ ^c(Jy, 
supply such hints with jregand to ;the,gpne;r4 beaiings pf, the 
utrata a« may £acilitat3e the inquiries of pthet? trayeUers, wfeo, wit^ 
iomilar viewte to«iny o#nj'«aay chance hereafter to yi6ii;^iit,i»la^d. 

»Ta fulfil fthe above(pliieot»^nifci«eem«d»i IP? 
diat the information I had <:olkct«d should appear ^t o<uje ^le^ 

^fff t^,pri6tol PJiilosoj^ical InetUution, April 
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itfi'preseni impertbet Ibrm, than that it should be kc\ft back WKS 



no excuse for publbMi^ Mlift^6^^^^iei«^ ^i^H^' 
the tj^ouncl we ar^ upon h, in a manner, new and untrodden, 
ifaA4i|0Bt^^neral and superhciai observations iaa(»y"<ift0D be teorth 

found the island ; tuidi ^ts fe^lmg was txmfirkned allt^ti hkv^ng 
completed it, when, on i*eviewing what I had done, I refl^tfeff 
M'liie time that would ha!»e'bsen saved, or applied tb more efi 
fietui]: pAfpM,-'^ |»fe«ibiiiifydbrieetied tail^ 

tio^ation. ' vIji*'** ;^ *- ^* •">i ii* I/hm.* . A^tj (liio odl 

In the hope, then, that, as the field of geological in^iiBfy 
Hbatet bometoomes tataioMd^ the ^^utific tnivelkr will 4x- 

liie foUDwing ranarks, p^MMaM titttt'tb^y^HlI^^ 

o^ft^tlVe for any errors they may contain, by afibrding'to 
(Mlim the means of detecting them, ' • -^ ' -i^^^'l^ 

nearly wiA ihc^ th^eb^lMSik'^^^' 
triangle which represents the figure of the island. ' ^"^^ 
• TPh^^tist division will comprehend the rocks fitom Me^ii (fe^ 
^korminia) to Tr^ni, thus takiti^ hi the t^h8I^ of 

They WUl be ftiund to eooost chiefly bf m' pmnivc, tr^^^ 
ddn, and oldcTf secondary strata; the most recenf formdti8{|,^in 
this part of the island, being the limestone of Palermo and Tre-" 

S]«fi^W'b6i-likps iJbfi^^ tti^e^lah iite^t^^iof 



western coast from ^^^-H^iSi^'^Pi^S, Vh^ mb^t south<^iHi^ 
point of the island; ahtf cbHsisfe 6f k^Wdfe^ of ftetl^ 

UiJiL?' ^ ^^^i^*' ;^lbd2 auai'joiun ^amuaaoo ^aaoteam i J ddiyjyi^ Jofiq 

' The thlwi d?vi^;*'^ifeh'My^?fl^!lt^^^^^^^ th^^ 
east, from Cape Passero to Taormina, exhibits indications of vol- 
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caqic ^Upu, occuiying at very different epochs, from the lav«s 

Tf)! •»?rfM>"> Off 

The physical structure oj^. the, more .central portions of thte 
^lan4 9|f^jfH>t beeotex^ i^to at present^ as it wiil be described 
in the ooune of this paper, and may be collected suffici^H^BTi'ite 

.T^QfJao, thei^->aicoc)n£og to'wUch I propose to 

9ulb»jec^, vhilst it corrcftponds with one of the usual routes 
a||ppted,l^{ tp^)^^U/^.ha« the advai^tage of following tlie natural, 
^jyj^xrf^jjq^ceffHpahl vhifb rocks should be considered. t 

tlie only part of the idaad in which rocks of a granide oh^islK^ 

^yffjiyni, inde^^ ip^,Ai<^uf^A4 SitaJy, l^iy? rfiw down aa ' 
iyBBiigig;pC ^ue Prf^ife ;i apd my obaerv^tiom hme ^era farv to» 

S^Wtpj^^s^ ; , . V ^ '1 

^^^I jmay, however,, remark, that, in the pjaees wMch, J examiofidi^ 

the rock seemed to have the characters of Gneiss ; and this is the 
formation which probably extends on the Italian side of the 

^Mit^^B^ '^K^f Sqrlla^ wheriet i^i^ii^ 

In dns roek, the mica ti» sometimes , ^very, sometimes^daH^t 

cc^9i^r^^ .the quartz and felspar have tl^e ordinar}- characters, 
"ij^^i^-^lj^r^ ingredient^ are disposed' kiooona^r.^M^ iM^'^flS^f-! 

•The rock i^sp ooiitfu^J'mbedded nfia^^fppp$is|Uf\g,ql^y(,|lf) 
a^OMJtture pf qiMuriz and hornblende. ' ' *^ ' 

toe Boraem eoast^^as lar as Melasno, where the Jit^ff^f^,^^ 
1^ P^e$^ t^tp p^,^^y^^^^;^,a,^. tpr|jraJni?e 
Ifpn built, is con:)pose4 of^^^^^ v^'^ . 

^ J^ear the ejfti-eniity, hojw^^^i^r^ of the penin$uJa>i on the sura- 

pact greyish Aj a e ito i i e , co nta i m n gmimc ro us sheUsii soar as 
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^i<tilBl4tirlwiil lilr? ]&adc' > jli lOM eieo &[)eciQieiia which seem to 
«|W tail* LUostMiiad re pores, with finely striated braDQlat%il^MKn 

nwiiiig many oi the 8hel)« which I had eallectedAMMUitliDcl 
ofches Jbcalities^i^ihiis pointed out' to me suiall cylindrical dtems^ 
m^hich he conceives to he the trujikg .of tlie /w« GorgofiitL ^Wtisi 
.iimoy^vy is interesting, as.StSiUm in hia Ht?«k f*^jtH G^arj^MO^ 
■ M giWhi ifeiiidi ^ 'fiMiM 4hift.iiiM^.iii^.^idklh^^^ 
iWl TOi plhcdbUhiiii.ilhie iacighbfti«pfalwAaf ^ Jfcwilia, in a ipinortd" 
Jbwd sUte^! mixed with eohini, shells^ he. He lound thf coml 
in heautiful bi:anchesy as well as fragitient#,/the ^tbsi/iimffymiilh 
|ui|vedt]f it9 colour, r^^nigh iiiiThr Ithiltlriii jfniptiUMij. Htfll 

some aninaai, but afterwards discovered it to consist of tht^.fi^g. 
^nenta of $ume jointed coral, he&mg^m fUiQR^ ft^^^A^^^^^ 
)biiott«d eofal d«8Ctihed:boF.'i^^ Samikt^,m9Mm 
^hii If 1||vl«f fii^ipiMlf^} H| 111 it i,^ ?'$v'-ium hoUin .finimToaT 

The limestooe of Melawo eoxAaamtMmidei, ,&^gpam^ 
gneiss ; and, at the line of junction with that rock^ there is an 
appearanca.of intermixture, ca4i6e4iprobabl^ by ajdtl4ilt^iiii|{|i 
of th€^ oldej r>>ck hayigigjiri^ fi^ 

htm n^4i»^^<mf^hkik to rest atiy w^U gvpuxH^; i^^lpfx 

rMfith respect Lo the age of this limestone, having gieen none pi^ 

wisely i ^f^^i^ing, M in P<i#^iptefj&pt jtb© island. , ^ Ik wmMnSfi^ 

jdiflcpvery :rfpij5Qr« offtfte rode, tod 4hus aford iw ihe 
^at^lfans of ascertaining its relations. ^oAvtbe4pfi|pl^)^^l||^i$^ 

.East of Mdasao^ ihegBeiit ia awqwedtd hy <LiBiigr»ili[gtit; 

.j^(M ^ .< wB^ | tjp g fiQtPQ^^ vaii^y of iJwkj.aad. aoinetiBQes 

.^f day-alate^ copstituies a<cQUi»d^fa!)!i^,<[^aia o{lJ)iiK ^t^Xkdil^ 



Digitized by Google 



l>r Daubeny on the Oeolo^ qfSicify, 

•Noava i^i^ the tndst slerated fieaki ( li crossed^ thi&raii^ of niout^ 
'Usm^ in- my iirst j outviey at TaDrmhia^ on the iroad laadinf^ inm 
Catania to Meftsinia, and in my second; after I had skirttd tfae 
western base oi' Etna, iA striking aorosB from RandaEzo tathe 
'northern coafetL ivui'-j !>».n I ilAi^t r*. nir mm /uiiif uu.-inKrr 
.^This wild ahd little explored dktbict^ which Brydone desoribet 
<afi( the haunt of banditti, may be traversed at present in the most 
"perfect security, and would deserve to be visited by every tra- 
Jveller, were it only ior the striking views it presents of Mount 
-Etna on the one hand, and the Lipari Islands on th(i other. 
ilThe prevailing rocks appear to be either some of the interme*. 
'diate gradations between mica-slate and ciay-slate, a loos6 nibbly 
-variety of the latter kind of rock, or a conglomerate mad^ iij) of 
fragments of quartz, mica, and clay-slate, which may l)e fairly 
^considered a grey-wacke. Ferrara, in his Campi Flegrei, notices 
"Itos"^ occurrence of a porphyry composed of felspar, schort, 
s*< inica, red or greenish grains of quartz, and greenish-red chry- 
T** solite,"" {Qiu olivine ?). I have myself found, in the gravel neat 
Taormina, rolled masses of a hard porphyry^ consisting chiefly 
*^of felspar, with some mica. ^i'^<>'' ofixol-^M 'to onoJri^.nai) otlT 
^ The clay-slate also contains occasional beds of anthracite, as 
•near Messina. The prevailing character of the slaty txxkb is 
earthy and friable ; but to this there are many exceptions, espe-^ 
cially near Taormina, where we meet with a conipwict mica-slate 
»in which quartz sometimes abounds. At Rocca-Lumera, and 
AM, flome milea to tlie north of the latter place, -we m^et \Mith a 
-quartzose variety of slate, cbntaining varioils metallic 's^uJphuret8|) 
-such as galena, sulphuret of antimony, together • with iron ami 
^topper pyrites. The decomposition of these have probably ^en 
^«e to the formation of alum, for which Rocca-Lumera was once 
ioelebrated ; but the works at present seem quite neglected, Tlie 
same remark applies to the lead mines formerly worked 'in <tbat 
t neighbourhood. »U ,4>^\ttit*i4 |i> eji/r 

- The slate near its sonthem tennination alternates with beds of • 
^red sandstone, and is covered by a compact limestone, many va*[ 

^di^ of which are much prized a^ marbles. It is more fre- 

ij ^ , , - ■■ ^ 

■ ■ ' V0W wt -III* vockft in tttM-^Kstnctj cxcopting those near Taonnkm, «iMHt the 
characters of primitive micsuslate, 111 'i. /.n v'- - " . . 
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quently of an ash colour, sometimes brecciated with irregular 
patches of red and grey, or diversified by imduialing veins of a 
whitish and nucnre erystaUkie variety of caUsavecM matter, whkh 
penetanle the subMnoe of the bed. ' The junclion between the 
limeatone and the subjacent mica-slate, is well seen near the 
road at the foot of the hill on which the ruins of Taoimina are 
situated. This hiU» and probably most of those ajntiguous, 
ooiMiat of this limestone, whksh stietebes far into the interior^ 
ooQMattttiiig a sort of {loundaiy line between the Vofeanic and 
Neptunian districts, a barrier beyond which the lavas of Euia 
have never yet penetrated. 

To this same formation seems to beb^ng the series of rocks 
whii}h I batoe mendoaed, aa oecutring ob the JKartfaero-oonty* 
after we have passed Melasns on our way. to Palermo. \ Th^: 
are best seen at Cape Minjivio *, where the Greek colony of 
Tyndaris formerly stood. They there consist of beds of mica- 
idate, alternating with a blinsh crystal hne limestone, 'without' 
shdis, of a graniilar rock| cqnsistiiig piiocipally of quaite smd' 
nuca, wlMch t shall denominate Qnartsy Rock, and a sandstone 
made up of minute fragments of the above two in^edients. • 
The strata are here inclined at a considerable angle ; and, if my 
observations are-cOrrect, to the north-west; but .thia does not ao** 
cofd with die dip whtdh I have noted dawn as belonging to the 
slateof Taonniaa, which appears to be to the jonth^west How* 
ever this may be, the whole series of beds seen at Cape Minjivio 
rests finally on mica^&late, whidh itself appears to repose on tlie . 
gneiss of MeUzoa After, leaving the teiner place, howveiv 
the qualUpf rock appeersfor some time to pcedomiimte, mitil.we 
arrive at a vilk^^ ealled Giojusa, soroemOes west of the town of 
Patli, Avliere it is seen at lirst curiously interlaced in thin strata, 
^vith a grey compact hmestone, and afterwards giving place to 
that- nxdc* T his limestone omplains several earems, one-of which : 
was entmd a few years ago^ and ^Nind to oontaiabonto of «Me. 
lai^ animals, which, uafdrtmiatdiy,. were not preserved.^ I e^- 
plored another wlncli had recently been discovered, but found 
no animal i^nains; the jfleor .was covered vdth araJagmilea, and a 



* Minjivio ii a eonuption of Mons Jovto* a temple in honour of Jupiter having^ 
feiaitffly stood tfrno* 
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faijHsk oMNild had been dug Iron it' U> lender the access mife 

eaily.' 'IttroiM beialeire^liiig toBMrtMn 

be eofttiBoom thaft of ike mmttiUuiit iwar -l^Miiamia lo 

which ft seems lo be paiaileJ. ' " . ' * i 

Between Gmsa and Cape Orlando, we may observe a repetU 
tioQ of tile aame slate foitnadoii as befope^'whieh k hcse of veiy 
Umitecl extent,* speedily giving j^aXDe to a fed sandalaii^ net mi- 
caceous like tlieft»vier,*aiid contfenning red imiBhot grains <if 
sand, iiiste;id of angular fragments of quartz. This red sand- ' 
iBtmie continues ail along the coast to Ceialu, uninterrupted, ' 
oept by a bed or two of compact greyieb limestone^ -used as t( • 
maibte^ and without petri&cdons. • 

This sandstone sometimes alternates with thin beds ui shale, 
like that belonging to the coal formation.' - ' 

The promontory of Cefalu consists of an isolated rock^ wiu^- " 
announces at a distance, by its bold and abrupt Cguife^ that H h 
oonsdtiited df difietent materials fr6m those of Uie -preeedlng 
country. It consists, iii f^ict, of a bluish fetid limestone, which, ' 
as I am informed, is termed bj lapidaries a Lumaclielia marble, 
being hard enough to receive a polish, and having portions of * 
sparry crystalline matter distributed over it, 'whbh appear to be 
derived from the presence of orgtoic bodies, althou^ these are - 
rarelv distinct, except on ihe weathered surface of the stone. I 
found them best exhibited among the remains of the Cyclopean - 
Temple, on the hiil of Cefalu, the stones of winch indicate, by* 
their ^gantic size, the extreme antiquity of the fabric 

On the weathered surfaces acted upon durmg so many ages, 
the petrifactions, as being the hardest portions, stand out in re- 
lief, but having been unable to detach, any of them, it is impos- 
able for me at present to attempt enumeratingtheir spedes.' 

T do not know whether any stradfieatiDn can be (fiscov'eted iri 
the rock of Ctialu ; there is indeed a kind of separation into 
three distinct masses, but these look rather like the result ' of ' 
cleavage, which may take place in every rock, even down tognu' ♦ 
nite, than the effect of a deposition at distinct periods*'^ 

Indeed, the rock itself seems to split irregularly in a diree^orf ' 
just oppo^te to that of the nearly horizontal seams above noti- 
ced. 

VOt. XIII. KO. S5. JULY 18^. A 
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11% Dr Dwheny <m^.^e(0(f^^Si^ 

flfone just deflcribed, and may be nfemd. 'la the dNuil^! 

whicb, under the name of the Madonia Range*, M 8e0tt'ui 
the back gipund running nearly parallel to the norlh coast^ b^f 
t^/m Q^9h,:9X^i Termini, soiA fiSm Atm.^^^^^ 

It shoold seem, howarer, tkuVduirii (tke^linly sppt jyp|likii><Aii| 

limits of this foniiation in which organic remains havd been dis- 
covered. I myself examined attentively the compact limeetoap. 
ol Termmi nnd Paiennoi irithout findiqg and all the 
l^i^tOiwkUk FiKiftMr Seeps, iii.hb Tixf^ilifl^f Mmi^ 
Defers, in proof of^lhttv ooeunmoey fleoHlMo b«lo6g(*iH>l4ofli0 
compact limestone, but to the recent breccia, which I shall after- 
w^ip^s describe as overlaying it« This circumstance makes me 
adopt, witb some degree of he$katioo» die idm of tiheriidmtbyr 

Lit ue now oon8idei»tiie*^Mmteft^lU» linsltofaoiMMto 

FArmo and Termini, tr ; . f r ; • « • .1 ;> rl'I' 
r.Xt igrgf049i^y-of a ^uish colour^ and is then often ibundAq 
^ftgHSg- ^9i(BKt9i^0»oi^ ft fteO^ odctav JiIm ita^urc ^iiiiledati^ 

4p|rof ^ h«td€||l kaiid« ef ehalk, <or ^af 4ie! b(^ whiehi mitt^ 

^^ffionally met with in the Jura limestone. ^' '"r-fKr 
• It is pi^ob^bla.tbatilhs latter constitutes the soflest tBrue(ytidf 
tjtoiMHin^ W0l0Do^4od' tkat4lMiliMdeil imyUseniilb 
VMwUa GillroiiiKfrQi employed ill UM.<!^«iiHNf jaC 

lit €a86rta near Naples, <u)d in the gv^it staircase oi t^ -OoBlieai 

^ San Martino near Palenno. : • lo ; / -^^ [-^ ' ;ii 

),The tbno^on in general is, however, best marlottLibgMiiB 

\t t\tim % II ■!■ I II I- . ■ I .. n il., di. II .U .ii i -«» i r ' i ' I f < 

• The Madania Mountains were the Nebrodea of the ancieoLs ; the highest of 

^em, according to Ferrara, attain the elevation of 610 toises, or 3t)t)0 feet. , 

t Vide - T^osrafia dt Palermo, '^^<?^'|fj«» ffejKjgglj^^ 
ftsica nel 'Universita di Palermo. 1818." ^ ^ . 7l7?i^ .^^4- 

4; Formerly Mount Eryrc, famous for the Temple of Venus, it h ipyf llin 
!of>TOst mount^ir of Neptunian origiiu 111 luij^lil ll llliwtllj irei MK|38& 
599T0tMs;; or 3540 feet above the jear " _-— — 



•? II 
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Dr Daubeny on the^Ge&hggr^)9Uikf} 111 
^flMi^^Mdbfift^bf Ate:' " ' -'^-^ '^-^'^--i-i^ 

'5 The chert j)re8eDt« several beautiful varieties, a^S'wili Le um 
Jet^^od, when f n^mark that the ^etliau jaspers and agates are 
^tli«r4kee«4y'fMom<llMeile0$ cfe'fMillitetly fronr tfa^ roUnl 
kr the ▼aUeysy or on th^ 4eM\it^, IvHiell rhi^ i^^^- 

irh«s^ beds hare sometimes a breoeiated or a conglomerate 
t^ucture, vrhi^t at others the siliceous matt^ combined with a 
fm^oB 'ofaliM^'nid^U^ «hmigh tothmB to caasewfeeUe aoitdn 
^iMkmi'd^ ftiwr wipM di^ei^ng iit diredikms$« the-iiitefi. 
dtilMtff * wiiM)'iafie t\M up widi a fKikiMwhat Ughteri d»lottitf 
and softer vancty of the same niaterial, ' ' ' ' 

The Jaipideous beds are either red or yeiiow, the two varied 
flftio Atcw t«giefliM*» A»d fire peneCmted bf-vembf {Mt^ 
efysjkidltQe quarts^ tfaiMrndinlfetuting tlMi- %eftii1£ifd-t^gdU^ for 
itffakltiSiotly iMiio'lilngbeen oddbra - 

This formation is also maiked by the occurrence in it of a 
piibsemkftt %hhe' ^^wftbf mhykki hy anaiyss, is found to con- 
IMiliili ils iwMght qf ttaggpwB/ tft^tbis^ and^iti'tfae'^halMlte' 
etf (flmi^ioilennig vividlywMvd'iMJdik/it^iciMblei'ljbe 
riiieirt beds which 1 observed in the magnesian limestone near 
Buda, and which Betidant has i^ready Q9ttced. In Hungary, 
ilwpoiiiiei!f:«li^^ deri- 
ndliilani'bifltfriif iii«MgiitifaHV KtneilMiie^ iMi- a haank-jgMf 
Mt*flliMl,^i>liia««kpoMd to llie*^i««lier, deeoot^xise i«l9«lMhlft 
boidal fraguifiuts. Near Palermo there are beds'of a siliceous 
limestone, containing a good deal of magnesia, which 'decompose 
mtlUiMlliimm^ ^e pAtmufent JMenlM^linleftfone 

i0MH^|MMl9irti^i|irfiiKfiii|in f ft vfekdvd^ ibtf * viuiotti^^ii0id6Nlf 
IsMBirge q dtetftiMneffi^ airier tliifiiiniie <i#'flle 'fiMK Btfdit^^ 

used to l>e cx|)<>rted or sold Ibr domestic eo nsumpt iof i T'at^pre- 
is rarely to be met with in the shops;' althoci|^ it may 
1^1^ ilitefut if W^^'aiM^^fer'^he^^'^^^^ 
^PK'ioy niagne8te;;^,'i!f^^ h^l)^ 
gl9Mi W fcputr thao many substBboes that Btill maintain .their 
^^^ce in <^ia|rai^cy. 



^Tbe agates of Sicily \\ at: muc'' ?"i7.>fL even aniong the ancients; indced^it 
wdl knoira that thu stone acq^uired it« name from Achaies, a ri% er in Sicilj. 

uft 
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116 W Diufietty 6n ike'mbg^ ofUkfy/ 

' Befdpe'l ^uit the kd1>j^t df tS^ Pftlettiio lim^stonei I tniilie 
not omit a dilcuiiistaiice rdative tolli6 Wek of Mdtiift'Pf3legiyB 
iickr »<hat city, which 'fteem's td' de^rVe nbtii^. ' 'Nbtwitlist^i 
iilg the uniform compactness of this stone, wherever it has beeri 
recently quarried, we find it in those parts which have beebl 
pbied to the weather, hoo^dombed id ali ihctifkirdill^ Hlij^^^ 
by holes of consideraMe size; which peni^tvitte'sevei^ ittohi^f^ 
few' the surface, but indicate, from the gradual decreiise of tbeir 
dimensions, that the cavities were formed by the action of ^ th^^ 
weather sinking gradually into die substance of the stone. ' '^ 
These cavities, in their size and appeai^uce, irkin&nided' me oF 
those ^kh occur'near die surftice a'htod sUiiStotis fe iie ^toi jK ^ 

belonging to the ooUte iormation, found near Circiuester in 
Gloucestershire, which has obtained the local name of the Dag- 
ham alum-stone. ' ' ' .1 ^ . • 
' This iriegukr dBantegfatioh Of the isiirface 'W dcAsitaibll, iii'a 
greater or less degree, to most 1ime8t(iiieV4fx|k)sM Wttib'#ea((^ \ 
but it would be iiiterestinfr to discover, whether the gfrcater size 
of the cavities formed in these two instances be derived from any 
peculkrity in the nature of the itoet totif, 6r(to' m>mm. 
Stances under which it has been placed. u j^^ty 

"With regard to the age of the Pdrim6*liitt^tbttfe,CI itehnot 
speak witli confidence, but t conceive, that the facts' iilrcady 
stated, ^warrant me in considering it, for the present, as cOi'i'd^ 
ponding to the Zechstein of the Germans; and'1di6 Ma^tieiiiiia 
limestohe'of England; td corrobdratiohi of wMdh, I^!h)^y 
add, that most of the specimens contmn magnesia^ althoa^ lidc 
generally in very large proportion. ■ -i.* ► .^.f.,- - rft 

Ail the high ground near Palermo is occupied by this ancient 
calcareous formation, but the valleys atid boesst are 
a Vefyl^ei^iit kind of motenal, which tifOuM Wpp(^ m^^e 

been at one time of considerable thickness, as it constitute?^ hilfe, 
which, though they offer no comparison In "point: of televatioii 

"^with those consisting of the compact liinaestOO^/ an^^ift' tone 
huiidred feet in height.' ' " ^ 

' The line of demarcation between this and^e^r^ri^Wck 
is very distinctly marked by the chaiaeU 1 of the vcgcuuion. Tl^ 
compact imicstone, like (hat of the Appcnuies or of >(isines in 
the south of Frarice, is cliiefly aduined'for the oHV^, and aflTorfBis 
but a scanty pasturage, vegetation being obstructed by the frag- 
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llt^ntsi of chert which covef the surfaoe here as in many portions 
l^i1iljfiiiiqHy}0n» /<^3trict in Derbyshire ; wjbma«y the.fqmuuiofi 

ff.4»(^^i|gi|isbedy; pron. w|i«re iipoiiltiTaled, by the liixunanoe cf 

t^^ plants that grow every where upon it 
uyfh^ pormtLtLon consists ei^by^r.of ^ cofona jpuddingstone^ con- 
4pp§)f)9l|fsd,#wl angular ^^fUgptnts of qpiartiii and of the qonir 
IBgy fiiDgltoiip j^n which it gests^ or of a oakveoui hreo^ ^ 
.|f|i^c^,89iui|8ai^pnefeD^ limstone.bathe pi;edoi^^ 

ting ingrediejat , . 

H W^^ISWfW ^ latter variety is found, £helU are very abimdaoty 
afffJlHimi W^^fff^, ied to ^tribute the presenoe of c«lcarepU3 
ifliattyR. . jp jy r a w ff p, frinc^ifdlj tp tho afimmpnlgtiwi of 49- 
caycd ganic bodies. 

The genera of shells commonly most frequent in this rock, 
.au^ ^^f ecteUy Ostrea and .Venus; but in that variety of it .which 
4ifffSm^ At^ Moiutt ^ei^gDiio. aod ia only diaftmguiidMfl 
fff^x^r|^(pxfj^^ l^lf jiUfi^ gi3^er. fire^pdoqi, from aandy matter, .im^ 
^^9PI^^\ic^tiwhHen^.of the rock, Serpulse, Dentaliaand Ve- 
p^pcaf d^, if^y, ^ disitjin^^hed along witli those already mexy- 
tinned. 

ff^ffi,^;^^ a breccif ^f this kin^ vq^lete 

^f;ith (sheUiyWjttfiury iC at ally jridDored ^rcm existing species, seems 
to fill up the hollows in most of the older rocks of Sicily. TJius, 
j^j^i^f^a^os^, .^fi this kind ^3M^t% aa I.am infoi'med, at Messina, 
Amgi^/^g ^^*^ pQiBiq[«^.oa o^l^er 9iilq|ecil8» J did itj^ 

the coast upwards towards Catonia, where it must pot be con- 

£Q^Up4ed with the calcareous rock afterwards to be described, 
ttfiMM^^J^P^^ y^}^ Between Taormina and 

f,^^W to repose upon the older lavas. , r 

Jl>^jBai^9, re^^t.j;9nmaiff>n occurs i^ ^opg 

■ I ' III - 

• If a statement ,of jFcrrarajs be correct, the breccia nhoTe mentioned must be 
tepecl by causei now in action, ii^e the indurated .sand of the ^as^'bf Cohiwall; 
TO^his'ki!i't^or statfes, that febiains of the utensils of marin<i^ bavirliteS fdUnd in 
fit '^TDUl/iiovtaver, cannot be tbe case tviih respect to the breccia irtiidii^aivirf the 

•TJRT) Offt yd bol'»ll ll'ffo Quf >ft llo»ti:t'»L I • iii i •« • 



Digitized by Google 



dMiiioclhmst, as sisaxMdami and Termioi^ between Alcaim 

. W^rbbserve a white calc&rgous .hceccia, ,which< ^pesa iB to of the 
. saipe date and origin ^. ^ * A , ^ 

fayecMly Taodn^ iFcpUiis» .TdUim, Atw» Dantafia, 

J^erite.and Mumbb. " --^^^ 

A suailar breccia, but uue of a .mpHe arenaceous ^^barlcfbr, 

^i^s^tutea the whole of tb^ coast between Selinus and Sciaccay 
^fm^ oft^ iHJi^flaaaB a«yrt|»ned td j^tapd ^ByjmXwfie&^i/^tbit 
•iwlenflCf^for I^&uiid \i 'at Cakdvetranoy whichj, in Uiis pait' of 

the isbuM^ was the fartjbieft jpo^t frpm ^e co^tXo which I de- 
: ;yiated. 

Tbeabells in these places are iiK)Stljr the same as those before 
(Cmmiaratedj 'but Uie]r:hmfom4in aggiiegate suffick^t^^^ 
»paet»fer 3a buiymg sfcane. tOf this Mtenal wtfe bu9t tbe -Imk 
pies at Selinus, the stupendous ruins of which arc known by 
the names of the Piljais of the Giants, (Pileri dei Gigante); 
and, though the uneven surface of the .atone would^ have been 
ittidaptedte'fiinahedcettlipim yiec^ Aool iharcattpMtive 
JteieWM W«iigbtfc»atofM^ it -mm^fuMAf iMMfenad 

'for buildings in which the bulk of the materials, and the solidity 
\of structure, were the points chiefly considered, ! ' < nib 

'Ki^Hktl (eiMittrtrtMyainii^ «lii«iiis afiiiwgnlaad 

''4itMli^, diverging fymc'^k^0mmia *^mim^, ^ <f luwirmtiw^atfaer 
-they are -oi^ganic. ' * ^ ' - ' I^.i/j in I <^^ 

' ' \ ti'^u^o cioijooi 

in. ^ ^ 

• Humboldt's Personal Narrative, vol. lii. p 10., English Translation, de- 
scribes a calcareous sandstone or breccia of the same kind, as OCCunin^ aea3"Cu* 
mana. It rests on beds of clay containing selcnite aiid gvpsuin. 
■ f It Ls to be hoped that the public vriUiSOpn be pr^pt^ *vi^h,a«iettuJed Recount 
• of the recent discovery aiaiie in 1823» by some of our own cotint|yipen among ^^et^ 
^ruins,— a discovery not less interesting in itself, as makiiig us acquainted, with an 
ajra in Grecian sculpture, anterior to any of which we ix>sse8s documents, Aab Ifpr 
the enterprise and sclf-dcvotion displayed by the individuals who accompll^fed'lt ; 
'one of whom feii a victim to a fever, brought on by his zeal io ffKievtHltimHj ki^^X^ 
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i.-, - • \ •■•if fit 



A.:Lj^ti^ jmim9 Ji^^ muk^fkm-^ if> .uku^ m.Hm 

by RotoHon^ wWi gome new ExperimtnU en tJie same sul^C€t^ 
D£A& Si*, ^ % 

• » ' I , I 

li Marsh havihg consulted me on the propriety of forward- 
uig to you %e Indosed papers; eontainiiig a staCeiiiaiV 0^ ititie 
/'Imd'lilr Airago^sexpoi with some ad^lkkMitft cues df ittt 

own, on the influence of rotation on the magnetic state of bodies, 
I am inclioed to trouble you with the article ; and, as the re- 
milta are pi least of a novel kind, I have no doubt you will ^tid 
^mim iat ^ fapexnm your ne&t nunfiber.' ' ' " ' ' * 

.J.,: Dear Sn, yours truly. 



^ '^^'^ i thttulriBihiai. iothri •BftfA b^ ^ Hr*yt^i Amfiialii jirhathciT. bv 

distinguished in ita magneUe state duiing the motion^ after it 
' faad subsided ; I did, accordingly , about the begi^ing .of last 
itfiMndbei^ attaohja somU howitser shell to ^ ii^bft^ ad/ttitlti^ of 

to it, I peradved, al onoe, that the needle was ;CODJMdeirab|y de- 
flected, but it returned to its original direction as soon as the 
m otion ceased* Having communicated to Mr Barlow the result 



flf tbeaxpOTanenjL he came down himself, a few days after, and 

V> l>e $xed .,4oJh.e m^nclrel of one 



of the large lathes worked by the slearo engiqe, lyul t^e ^jQ^t 

"Mlfbtaifted was, of course, proportionally greater. In fact, with 
"^ tijl^i^l] the direction of the needle was, in many eases, reversed 

^^«S»lfitm *i<p>«i«f • H ^^^^^^^^ 

*%bef deviation) of ^e needWwa* 'made in a contrary way ta what 
it was in others, and varying m quantity, as stated abovej ^am 



• 
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1$0 Prof. Bu^^yAeeOuM of Eafeftitrtenirfm^^ JdagneHm 

jriBroto*180^, iooDrdin^ to the sttuation of 'tlke'rimdfe';':llie'£s» 
tance aiid iSie isiit^ of ibotio^ bsmt ''lik«ttiaan%!ftf 

iftversing the nlotion of ' thc'''8heiV»tiie'»de vh t iB ai^^w» '* nve r4ed, 
also ; so that if with the shell turning one way, the needle de- 
viated to the east, it deviated to the west ivhen the shell was turn- 
fld-ki AH'' oppdisite direcdon i .And in all c^ses duritag theicpiiu 
tbn of the shelly the needle pieservcd its deviailiiig ^yfectienkf. 
nuokuhly steady, viz. without' any kind of • oiciHiition or tMttior ; 
Imt the moment the motion, ceased, it returned to its original 
•and true bearing. The eftect produced was t];ierefore temporary, 
.and depended entirely. on the velocity of; rotatioar^' Theie'<iraie 
julL the dedacttons .drawn item tbe first .series, of expctoiiDCiitSy 
and as the steem-engtnes were not set to work again till nearly 
'the end ol" rl an nary, no farther observ^ations were made till about 
■the beginning of February, when Mr Barlow, finding bkusrif 
emfaarnnsed with the ironr^rJc of the hAhes and olto ibdfehiiMi, 
had now an apparatus dbfBstnmtedy Wbich'be efecMdr hm ote. 
premiss, and by means of "whieh lie at Isngth silecded^ vn'de- 
duciim the laws which reg^idate and determine the dii^eciion of 
the needle m all cases, and m ail situatioBS. ' // 

' The results haire been piresented to tbe Bbyal'Sbcnet^ ,and 
they will, it isp«esiiineA,'''be'puMished in the^MthbbBingitf^ 
lume of the Philosophibal" Transactions. In tbe meaTi'tim^,' the 
following concise account of them may be acceptable to sc»ne' of 
your readers. > ' ' * ! *>f^,» 

' ' • -i " r. •* 1 t • '!< .-tiff *ln noil 

- The apparatus' referred to libove, consisted -of 'a'lilide'Ykseii^ 

bling ihat on which the cylinder of an electrical wmchrne is bung, 
■ the ball supplying the place of the cylinder; the diaiiietei' of the 

ball' or shell was eight inches, and its weight abbut^^ lbe J'^A 
'Witmg tabie' wak fixed with hs feet into'the grbuii^i ><lh^<i0^lif 
^iSie^voom being 'cnt'avf ay, so as to prevent' ilny«Biitfeitig>af«^-liie 
* floor br'iiwills. The diameter of the larger wheel was- IS inches, 

of the smaller 8 incTies, and the handle miMit be tuflied whh 
nesse twice: in a second, which gave about 720ievolatione|»epqQrit- 
''ikutela^be^ehdlii'^'' 1 »' * ,•• 'm*-. ,if'»'. h» 

'A 'standyenade hbivy by b'lnn^ loaded witfti«indM nndl 
'platform attached to it, with ;i semicircular' hole in its 'side, 
^ wherehQr it might be brought up ulo$e to the shei^ aiid-tbe'toin* 



• 

Digitized by Google 



vMomvelt^ tirtre woe wBtmk ImiIcs in»tlie table, vSiuAi.eiiiUtd 

' tfae experimentef to screw down the frame itself in any azimuth. 
The ball comW only revolve witli its axishoriz-ontal, but it could 
he made to levolve direct or revtsrse at pleasure. Tiie plat&na 
-liigfabibe'dqpimQd ^ mueA to anylwigbt, and tfaa-neadk ihm 
piaoMi'OTer 00 tmdet a ny ^^roposed pomt of the iriidl. 

Things beiiiiT thus prepared, the platform was first placed in 
ithe horizontal plane ot the ball's axis, and the needle placed suc- 
cayiii t dy at every point all round. And it appeared, tittt.^wdwt- ' 
imr Biig&t be the anmuth ol' the needle (pNHfided h mm deo- 
JUBiikm^ bf laagneto' ftmi tlie direotiw power of the eai«b),iaii 
turning the ball, the north end of the needle approacliucl to- 
mards it when the motion was towards the needle^ but receded 
iwliaitthB 'motion waeiroiA the needle* That is^ when the upper 
.pnlrUfitlieaMly bf Ae vdvolution)' deseendedf towsardsiheiieedie^ 
•the Brirlh^ciMi af'tlie needle app ro ached tewatdt the.ahdl ; but 
#hen the ball rcvohed m an opposite direction, then the south 
i end of the needle appioafihed, or. the north end receded. 

When the needle -waa canned roundthe shell in;aT«vtiaaLdr- 
ida» aflBaidin|pl0}ieadi limc^.tha^felhnmg.mttlta.weve'ohserv 
^theriieHilejheing m ev^ cans netfcnfiized, and placed parallel 
jVl) the axis of rotation), viz. from the horizon to an altitude of 
i«hHitr54°, the needle placed. iit^ei£. perpendicularly to the axiBy 
' the north end pasnng the contraiy way to that in whiabtfaeimo- 
tkm of the ehdl waa made*; flRmi 54"* to 90°, or to the zenith of 
the baU^' (the needle also placed itself perpendicularly to the axis, 
•but in a reversed posiiiou to what it took up before, viis. the 
^ile^ ioatdi passed in the direction of motion in thefihell,. It did 
Ahe siMciiiiithlD^ oth^ lide.o^ the voftieal^ to a^hke point or ahi- 
'Httfefti£dbQM &4l?; Jbatr fipom lhat point t& .tfae.hoiiaDo, it ais- 
>nangcd itself as nt first. Below tfte horizon it also preserved the 
,;eBtoei direction, till it amounted again to 54°; it then changed 
(iliirdiiiaeliofi as wbentabove the horizon. There were, thaKeiom, 
^hunfaitttaaifahangd inithediyBec^^ the needle (the iMtioh 
of the ball remaimng the same), vis. at 6¥ above aodlieloiw the 
ihonzoa of the ball, on each side of the ztiath and radius. It will, 
<if course,, be . understood}. 4hat, by reversing the motion, of Uie 
haHj^thnbifadfe.'alati'ehMgad aU dnselkin^ hut thv .pomlief 
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• l^ange Femained the same ; the eibot was wdependeut 

oijiht durection of the>isasill^ ^aM<M^'Vi^L whether the axis was 

t nute, to produce the full eiFect It is obvious, therefore, that 
' ikeuufiKe Jotation of aaovoii^aheilyiupcesses upoa it, during the 
motkm of iM»mm^ a infiiwifyt fl^apMUa ^eot ^^ttd^thai^jdiis 

. The ahove experimeiits ivi^re- begun m Dc^emfliert 18S4^; and 

it was not till April 1826, that Mr Barlow learned that M. 
^ago had been making similar experimenia in Jb'iaQce, on cop^- 

.They, mmnm komm mi^&B^jbmdf flil €Uvff Iififa««\i.*fiHt'4o 

London at the time above stated. I am not aware of the precise 
^ttatiire of tiiese experiments; aad shall^ therefore, only endea* 
V0iir to dateeibe those whi^ I have assisted Mr Bmrlow im 

otmd. They may^ tlxreCm^ be>iMliideMd^a»4be<BX{M^^ 

of M. Ardgo ifepeated, and varied as different circumstances (x>- 
^CHned'ta suggest new idea& Tbe acoount he had of M» Aeagg's 
\otifmmad^ was tbai(^by){ibBng»a tmfifm pMnMfndmmKtiml 

qMDdley the plato being hoEuontal, and tiMntft1iliig>Jitet»Ad»c 

k'a light cjQiii|iuff needier' %tlt iodepenfciir^ -df ^ooon^^^^ ®f tbe 
^ plate ; on causing the spindle and' plate to reTolve," the needle 
i iwa^Muiderabiy deiiected^ and more . and siore as th^ wdacity 

vasinmaaed; iotbat^ wbeo iJm plate im pit 
^tionmtoiieadlferabD be^iiy irfbor Afenr mblaltiDSii^«pm^ft^aQd 

Mil length with considerable velocity. * ?• 'r't wf*- fot) 

1. In order to repeat this experiment,' 1 tconnected'^'tbe 
ifibed ci my tunm^ wkb a YmUitakiJgfisM^ iwhMi I 

/I pknid;«ja tlMi< oopper plafe, about ^.Indiwr M '^tenneiMry 

-aad over this a needle about five inches long, 'ahllt up in 
a close box, about one inch, or rather less", above' 'tijie^^^iate. 
ocWfaea /finakig tlia >latiM» oi UHotn^n, I foaiid4li |o><d4fle^ tbe 
ottadlle^dbobit ifiy^iifHiiiM 4ttffM»c^*4f6tgftBkfiKf$ itti^ 
.flMDa tdftwrtidn Itsr iJiai»pdoaioi«4]htt^laft>,t Mt el»o]diid«^3iM^ 
'>it\to rcvolrei The needle was, therc?fdre, partly neutralized by 
'wkicmligilet,' ami the experimeiit f^ejieated. We, thaiij vHry 
ioonobtaiiied aoonadembkfotatorymotKNim ,anid> 
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j:l^imy§ta largish MJadJa0m6t fiiftte^ .the same jigariutwi af« 

ii >AiiiibBB Qsii0rim«Bl»i iihi^«>«H. w i itfim irfeat qnfttol. M. 

. Ai agoX and which I repeated^ waSytby mterponfig a plate of 
jjiiion between the copper plate and the jooedle. In this caae^ no 
»lif6git Goul^ibe produced on lim-ootdfe U)r tbe jatrtiPB of the 

0, The €!kAyiifiikin.e^^^ thatl ibiiawto ef^fWiBlSgU 

i jiating^ Avitl) M. Ampere, at Ic i i that I repeated, was the rota- 
.ijlioo.o£ a plate cut into l aau like a star, which. was said, as I uo- 
-<^eriteo^iii.<produoe noicffwt : this, however, was not the cftse 
jitM^km^^iensKiB^^ {Mediiced a.fe«cl6Btt» but^ I 

otfattl^ iM^leidi then might luM hem,eiitidpeted> fnoni .the ^itii^ 

1 iily of copper thus taken away. ' ' ' ' " 

4f. Xpoyi ixied a sin&iplftte instead of a copper piate^ and liie 
otfMiM^ ih4rfyjthe saivees before, but a little las&I « v v. ' * 
-esdiiihii iwMDof^ftJpaaidoir eofaitituteJyaiiA the dfcet ynieflB^ 
I ^erably greditei3*>tluui.wNl)h 4be copper fdttte.> ^ - /'^l'J ir. n-i 

6, ' The copper-plate was again replaced, and a brass needle 
k- pl^eed ie the box. SoMemcitiaii wee obtained, but it^was very 
iiiH^iimel^^efiiUuit X eeaaot fCjptinn to say that it wee eerteid i y 
eAihiifeile^iiitaiioii. 

'jtb 7. A>4ieaffyihorse^hoe odagnet'Was now suspended by a tine 
^ from the ceiling; and it was put in rotation by the revolution of 
^lhftJcopg»r ytitt%wra..fiay r jgreeii. haying beea.fint intttrpoKd 
'Jiotwiiap -that > 
bnflSoriOhi ft c a w w gfletewae.te^^ 

tion was obtained ; and the same took pkice when tbe copper 
•fllate 'Was suspended over an iron one. • 
I idUiii^ biK4nagnet, rather shorter than the diameter of the cop- 

/iiiSiiiiKAe to sevobre^vAe.phte Tery soon ^poquiaid ronrt i mfcT 1^ 

ripaper-screen was, in this, as in the preceding experiments, intttt- 
,4PQ$^iietwe€Xi tlie plate and magnet 

i'4U lAolflQh'MP'^ waamw.a#i|^lied immediately to thetaptiaof the 
«^(iiirilq>reiaB6 it .tecmdre ,iwa6«^»uaaAnihe^iiiwiMe 
9|deeed^aiW<l9'ti; rtaitwopellpii^oek fdaoev till, byt-MdlilyiMi- 

^^tfal^»ng• <^ needle, and bringing eitiier of its poles directiy to 
idat^ <jd lhenjii^|i»;de¥jfll!«d JuikUi<:»i^€ct^ jnetum 
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below the axis; but in the dir^t horizontal litife of 'the>axit»,:Qf];i 
ipqtiya in the neccIJe took place. . ih-t! 

Aif^ Tfee^^ihoife ai^e tiie prjiicipal experipaents tbnl^jiMittlfdl 
in making bj fevolving the {date ; but these having suggested 
to Mr Bttrlow, that «11 the resdlla obtained mlght'be explained, 
by supposing, that there existed a slight magntlic power in cop/- 
per, and in the .various metals which had a tendtncy \to 
draw the needle after the plate, or the latter after the former, 
Jif eodmoimd toe^ibit.thi^ hsjr dNd eniimMiit, iadepwle|^t 
of MivoluljaQ^ .With this yiew, he neutraliBed « needle werj ae- 
curately ; and then applying very near to its pales the end of a 
tQUfid kjpm-isydexiithis attraction pf tt^fii.iatter 9)^yipu^,r-Tit« 
dnew.the tmpdk 9everal degre9%-;-then, withdrawi^gr it^r.«ii4'. 
^i«|c)wig. the oeiidle agqiain '^x^imng.Yihx^^^^ 
oat some farther degrees, and, in it iretf rahort tune, iJb^etijl^^T 
tion was concerted into a revolution, which, by altei nateiy pre-; 

lit Tlie'8ameri»si4i n4«.«b|fmie4iby 1^ 

pieces of brass ; but there were other pieces, althonghf of.tl^, 
sanae size and form, which had lUtle or no eflfbct. . , , , . , 
' r The loUowii^ eiqpei;ment due M Mj^ Qt^e(^j^^Mlf.op^ 

thineopper f^Ble or - wheel,* abotit fiveior^six inches4^ 

diameter, was suspended very delieately on an axis, and the^ 
one aide a little weighted, in order to give it a tendency 
cilkteois^liQiMai^fiMntwea- now -raised level wiUi tj^^^^q^ 
ttwAflh^nHmtertofFibfiOi^ th0 plate.iqid^.4i^<^Mff^^ 

4i?8tiw^rer<ovinledv The eame ^bs «gai& done,, viUl rt>i^diSfert 
rence only, that the vibraliqns now took place between the pole^, 

- This is the converse of M. Arago^s expenments, in which he 
shew& the elRect of <^pper and other laietallic rings, in^^diminieh- 
4Dg the number of oscillations of a msigaeiiic needkl w.>i./i ^> f 
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♦ ^ ' 4lkhf(^^^*M^ hlDH;^. iinf Rotation. 



iPthe f>oles of the same name, vi/. both north or both sbtith', 
etilf^^V^ien 4h€ etfect is 'scarcely perceptible. This is aa 
important result, as it showsy thfl^' the ^eet is" not 'due t& t^vf 

,h3iH>i**r/'t >(J . ( •'. . vv ' . t ■ r ' ' ■' ! ; ■ ",1 

Aft*!*. 'Xir.'— Remark npon Ground-Icej cr Icefi/mmd afiht 

X HE: name of ^rmndJice if given to the detached and 
rated massef^ of ice, wiiich running waters carry at their surface,' 
during k frost of some duration. This ice differs froiii that coii^* 

liM^s; pools, or other stagnant water, and motion pppuars to be 
a cbnditioti es^ntial to its existence. At first sight it might be* 
filMn^/bf iiti^r&^atioti of shbti^pienetrated by'WiltteV,'^lMi^^ 

not fttl to dkcover its true characters. In fact, it is iftxrmeli of 

an fefs^6tadbfegi^ of a muithude of small, thirt and rounded plates 
of'ic^^^Bk)^2t^g- a diameter of fi few lined. They are individuiadiy; 
transparent, but^ir a^gh^gati^'presiefifb at'it Ihe'ttpb 

that^ before rivers begin to carry the ground-ice, the temperature 
ctf'tfid^iiif must have been for several days previous some de- 
gree bdow zero; and it is observed in gen^ri^,^ that a coid/ 
fatm^^iit'a dilredtioo oomtiiary to tbe i^osf&eib ef Ibe^ive^* 

^'WWit)^gllL at first be induced to suppose, that the ice in que*i' 
tibii^'bfflst be formed at the surface, as is the case with that of 
^l6bl}f U^fcir, i!>^ause the effe<!t df the cooling df^bat«fad^)h^ 

becomes lighter, in proportion as the cdd augmenfe. ' it mighV 

''*l<9(MUbovc observations of INlerian, mefibndgp^vfi»mifai*'i2ytooir^^€fl4 i]«e- 
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the iee should begin to form at the surface. But although' Hli^ 
19 the case with regard to standing water, it is diflcrent with - 
iMpecrt to stmms ; in tfamb the groutidiic^M ically ^artned 

eatmaoB Mmsdf of • the fftot, in a pretty Mveve^tnt^r,' bf 

mining what takes })lace in a river which carries ice, and which'' 
IS shallow enough to let him see the bottom. In the winter ol^^ 
18^ the canal of • St Alban, which oomUkU the watera of ^tiie^ ^ 
BifK thvough the town of fiaale, earned % cmMMIah ^tl^^ ^ 
of • gfoond ioBft l!1ie elammm of^ the wkttt WM mitshi • tfaatf'obi^ 
jects were distinctly visible at a ili pth of three feet. The bed<^ 
oi tkm canal ia thia place i&coyered with rolled pebbles. Where^> ^ 
0mr9k fR^^adBm wm peeemd'al t^ bottom 'o^ithe^Wttl^,! %ii 
the dfeep plMS!as^eB»thoBe^ i«^dM% i4b 
of bits of ice whidi had been fbinneck lAiere, and' #bich'at a dis-'* 
taiioe presented the appearance of cottony tufts. Tft several-' 
places nearly the whole bottom was covered io'tiltt tuiOin^i'y 
ito fioMinili vne idatanhcd fidln^itae t6 tiM; ^aild ^eahii^^i^^ 
tke fMntee^f lb» camncyivhidviv rapMr • n»#h<li^' 

which were taken up by the hand from the bottom, presented^\rikd'* 
acdy the same appearance as those which rose to the sur&ce of 
thcaaaalvesy . mA which were floatkig'' abaut in great qui/niiti^.'' 
Thef wtte^GODiiMnd^ hl» the ktoen 0^ 

MUted pbtei of m ; 00 that m'dottbt^ooalde«^'w4iA«i«giji€f' 

to the origin and mode of formation of the iloating ice. 
uniform and peculiar arrangement of the ice which appeared at^ 
thatbottootefldbe water, eAtbely ezdades the aajipbd^k^ 
might h w fe b e a a fmnipilated ftm tfate-suil^i • ' ' ' r.noi.ix'jin 
f:^Hiei<felk»i^ng cocfitoiatieiv of this phenomenon is'^^^fat^TO/* 
Meiian considers the most natural If it be true, that, in'^rWi^ 
tati tBnn^:^ater is hrst cooled at the surtace^ it is also titUe, tliN^ 

urw4iBabtiUP4MlniTy to ihm'i^ tbis^lsunMi^ crttm ulB^'^Wjw^ 

lii(rwiCer.^<$f thersarface and that of the bottom, notwTth?:tandI^ 
ing the inconsiderable difference of their speci^p i^'^t^vii 
temper^u^eof the bottom and tJi^<^ t)ie sur£^ evmiAipretty^ 
49«fk'n'm$i,4o»fM pment .my Mundcablit^ M D mM) 

•I'-iV, rt r» ifi : f' % 'Mr ic. ; . • .•■ ^r. orf tstt zilii itbnU 418*1 9tSUl 
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constantly agitated surface ; and it is well known what influeiico 
the^e points or nuclei have in gemv^i upon cry stallizatioD. Thd . 
ii|j|eraaiypiM^^|9Qle4 l^giqath^il^^ into jeei 

tXr^b9m9^^Pf*^P¥^^J m th« pfeioar mJkmfMUb -to liAHlcdb 
by proo^nenoed &6ai the inpetooflily of thtf ciltvMt-Tli»NQMi|j»'> 
nual motion which takes place in the interior of the water, presents i 
the #aiQe obstade to Ahe formation of largie masses of ice, whieh 
kptilMlfiijlli^^thi^^ by agiiullAot 

liquid lAifb boU* it in soludon ; atid thef^aie^oolghlbnMB^ 
in consequence simple agglomerations of small plates of ice im«' 
perfectly cry stall 1 zed. When these agglomerations have accu* 
mulateil'so a» to present larger mai^es^ thejr are detaebed from 
thif b^tfWijr fithar by Kirtmeiof their i^ter lightness tor f mi » 
tiupi jyjpnlfle df the ^vmtenif and rise to'the surface^ freqoeMy - 
currying with them iragments of the soil itself. In fact, it is not 
uneommcm to find sand) gravely mud, or other substances, attecbi*> 
e4 to .the»g}r^MBdrioe^ iEind floatijpg with it upon the nirfiioe. f 
p|^,t^9imi^Dfriui(i havii^ semhedy in difierenl authofi^ te< 
ol^srvaiiQiit whieh might strr^ tb oonfinii'Or tefb^lh^ tliso^* 

theory, but with httle success ; ihv modern writers seem to haVe 
overlooked thi$ subject ; and it is ahnost exclusively in the oidOL 
wipfl^ j^at any particular netkle is taken of Flet, ki hifr la^ 

h|ith«sh«^0 Oipportuittty'ol speaking on the subject, agree^n^ 
thinking, j^iat the rivers of the country always begin to freeze at' 
the bp^tQin* He descjdbeathe manner in which the small pieces 
^|iif^ta9))nd{«tMt^'0^ rise fcom tli»*bottQfn to'llieiaaitf«ce»«iuid* 
nmAcm th^fiequently containing gravd otsloBtBi' whkhtthvj^ 
hipfeiCliryied along with them. Hales confirms these ol^i^a* 
tions ; and says, that the watermen of the Tliames assert, ikal^ 
d^i^f jiv^?^'th#W^er feM^at^ iibeBttifiM^ey!^ ths^ 
i^iflt^dnnop tlwif p<ik8» and fba^^A^ ifi kickng feoi 
t|^|^9l^Ifaee.. . , ]^ g&yesr tdso^ : seveial obsemtfMOsrelt^bwnp 

ftetf. Tl^se observations, M, Merian! 

tWSOttiVAttiiih^ 1TB3, at 7 In fhe monung, tbe ttmperatiue beins aldtat 

UttWMt. Unte thit fee be obiervtd axMtlMr layer upon thegrowidf «ful baviay 
IMite n optaiog in fbe upper ice^ ht took up a picee of that wUch was fMnned 



tvmxkh ^erve |a shew, |hat the ideas iudipated by ihe G^nuaa - 
name ^i?ciful^,, are geq^mlly diffused among the o^cmtiy^eople ^ 
ia ]^ij^biid| and presfeiit a detalladrralatUui: of laoU fwrniahed li^. ^ 
an observer, whose accuracy can be relied' Qpon ; and, ? from <| 
these facts we may concliKle, that tliere fbrms, at the bottom of ; 
runni|ig water, not only an ice dis}x>sed in tuits^ L^ut also, whef|; 
the circumstances are favpurable^ a layer of compact ioe. i ^. 

Of -Ilie.iiKHfe r^oei^ obe^ryatignB iipoii this-aolyefitt (^menC? 
tklis diat 'of Mr Streake, who relates, thai, m February 180^ 
at Pillau, chains of iron, six feet in length, which had remaine4^ j* 
for a long time lost at the bottom of the water^uir cah|^ jtlurjty fa^ 
thyns Joqg» and stones wdghing from three tp aix pnnnii^i ^^rg f 
iiuyed.to the surface^ bplosed in a tjii^ oivdqpe of ioe } andt^ f 
that an anchor, after having remained an hour iBLt)ft watet, wai- * 
taken out covered uith a layer of ice. ' * ' ' « 

In conclusion, the author observes, that, after havipg ^du- 
ced .proofs of the jPormation of ice at the bottom of nmn&ig wa^ ^ 
tfr, h^ hal tp mmtrk; Uist.it onwpt by any.meEitiB lie pQ^^tendS 
ed, that this ice, once raised from the bottom to the, surface, doei| 
not augment in a remarkable manner. This result, on th^ con<^ ^ 
tnry, appears probable: because the peoes of ice which al^- ^ 
r^^dy foiindat.th^ surftce, heitig at fui' c^.«&»th4 bot$ ^' 
iOffa, must present nude, wliose presence 'contritKitA th^^""^ 
freezing of the water. Tiiis freezing of tlie surface will espe-i-^ ^ 
cii^ly extend, when, from §ny ^rctunstatUie whatever, the gr<^und-d. v 
icfe may b« stopped in some places, and will there foim'aiinov^ 
or Jess.cbmpact mass^ Nw does he deny» iii.eeftaiQ ^aaei§ % 
iee may be formed, at the siirfbce of ninmng water % but" ^ 
he thinks it sufficiently established, that ice is formed at the botv 
torn of broo^ and riy^rs ; and the characters of this ice being 
entirely mulMr to thgse of the grotuid4ce ^hicb floats at surv ^ 
*faee9 il is more thmi* probable that they hme a domiiionjojpgii^* sS' 
•lid a common mode of formation. ' . V 

I « * * -z' 

Iwlovr, iviikh he Ibuiid aU liOM tbiek, but mttcH mora apmw ^ poroitfNijiii th{ § 

ote. ttie toim k« was in conlMl irtA ;^ 

to m illrilfs.iilpfVditlant fton it, in.piopoitionSlffasiviKr.Ms^ J»* 

CMM th^iliiMl hsdiakm fibm tUmoJapan m grmai. j^Wmi^l^ ItotiNvi l^ekMe in } 

At water, in tome^mttn-etdtg l%htiMM| itaIwagr«carritd.«itl^t MMjft^ta *^ 
Ht adda» when il l» vwf tlikk,^it ovriaa urilb it^ tit vMi« b«|k^' |oMl wMi 

itouet, wMetrare placed at the botlm of ^hd water lo aiitfli jiifc ■ A. iiuii ber aT ^ 

atliMrobMVYatioaf,teadiBgtotlieaaiiwgananlNaMlt,M T 
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Abt. Xll^Si/nopikal Table of the 'PormtUions of the Crust 
ike Earthy cmd of the CMef Subordinate Magseg. Br 
. ^xicE Bobs:', MtD. M«mb^of the Wtei^Mn^^xiHy^ Uc 



JuLiiiamBSO up one. htnnlpg, attempted- 19 pqiurtnuit a general 

synoptical table of geology, I submit the following one to the 
attention of the public. Its design is to exhibit tlie scieuce re- 
duced, toits most fikapk tenns, and tO; enable everj pne ta con- 
tmth^ glance tiiie pdiieipal yogpo eti cid f a afe lUKsestfuned 
bj the labo9r9 of geologists. , Although { have consulted aE 
the most distinguished opixuons on geological classification , still 
the present attempt, I feel, will in many respects be faulty ; 
and indeed the principajl advantage it can claim^, its contaii^ 
mg the Tesuhs of all siy uiipfidiiished pbaervatitm inade during 
tbj^ last three years. Taki^ iiatiize> and Boit ftenretiGalideaSy 
for the basis of my classification, I find, in the presence and 
absence of atraUiicatiou of mineral masses, two great natural 
divisions, from which I infer three kinds of formation, tIz. the 
isqs^raitified or Iglieo^s Fonamtkmj.tht stmtified .<ff)Nqf>tiiniaii 
FonbaticMiy and the formatlcms^ where the igneous, and aqueous 
agents have acted together. xUthough it would be out of place- 
to state here all the facts which led me to such theoretical 
vicwjs, because these are given in my ^ssay on the Geplogy 
^f : Sjontlandf and Mmpk'M Qennany inA : Bipoo^ pnb- 
Sflhedmthe.JSofirfuiif de Phijsique'l&St^ EdmburgJi Phihaopku 
cal Journal 18S3, and Antiale^ di:s Sciences Na4>urcllcs 18^; 
still I may be indulged by a brief statement of my views, this 
being necessary f(^r the more clearly folUnnpng ithe detail in 
the Synoptical Table, / . 4 "J. - 

. 1.) geologists who have had opportunities' of ^exaijrin^ig 
burning and extinct volcanoes, agree in admitting the existence 
qf extinct volcanoes, or of very anciently volcanis^ countries. 

% The greater number of ;geologistS|- and e9peciaUj^thQ0e 
who have Tisited extinct volcanoes^: hepave |n^th^ il^gE^^aa^ osi* 
gin ^f' tjsrtiaijftfaasa^ui the fcnn.oif stceams (coal^o^* beds, 
eones, and veines, and also that of tracln te. 

8. A good many distinguished gen^iogists agree in cc^nsider- 
in^itiias probable that the secondacy <(nc floetz^ |y(^|^pg^^ of 

because these, 
and acddcnts , with-faasah-and trauiiy i e^ -^ ^*^^',M,^ m 

4. And lastly, The intimate connection of the lJ>J^hyri^ with 
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Br Bo«^«fi<Ai0 ArMfi0iif ^TMtf 1^1 

granite, s^en^te, otiier unstratified rocks^ not onlj^.^^in «lia- 

ture, but k^pDiitidn^ to 

Ater tiirir i»l»ri' 9$ of %i»eQm foptta>i<3te> ; ^. 

All die 8trati(i«d rdcks,:vritii the exception of those ^of ^ 
first class, cidlcd Primitive, (a name I do not admit as connect- 
ed withh thecHy are generally admitted to be of Neptiinia^ 
- ^jn^jx. These rocks arc dkdiigijialiecl- by their p^iiliap^^. 
tA^ ttHl bj the- iinbeddfed' crfdtaffiile^Wiiieild^^ ^i^'ocotilo, 
-mid which are foreign to fltmtSfied roclui: ^ Altfiougb the utrftti- 
^ed primitive rocks are placed under the heatl Neptiinian, I 
' conaidf^ them as Neptunian rocks which have been brought to 
- their present state by the agency oT hetft , and ^at the imbed- 
' '-^ded nrinerala they oontam were iliUodu«^ among them bj the 
^nctioii of some igneous power, as^staled In the Edmburgk Pki' 
hsophical Journal for July 1823, aiid Annates des Sciences 
^ ' * NafurcUes 18^ These stratified pnnjdtiye rocks^ dien, are 
'''^"^fiMrtiy of Neptuman, partly of igneous ^nnation« 
^ • ' ' 'Tfce tnfteeoufl or wi gliaue i ated |ttt><htetieog of anoent and 
' Tokanoes ar^*indfe apprdpriately placed immediately 
after the igneous roeks, from whicii they are derived, than 
^^amongst the Neptunian rocks. 

Ah3ioii|^ the aalt Cnd gjp^qa^ d^poe^ jnobahly owe their 
' ksA^ to aubmatke 'tol&tami^ we have^ntit aepanted them 
- ''Iiom '^e Nepttmlffii because they wm deported by wa- 
If these were reiiiovecl from the Neptunian series, for the 
%ame reason we would be obliged also to aepeniliefrmn it masses 
eflrbo-ore, and of other hng^ certain salts, See. 
*'''My t&eoK^dcd id^ idready pubiahed, tuM induced itteio 
separate from the Neptunian series the^ meCaffiiferoutr WiW, be- 
- - cauije their contents- are more easily traced to Plutonic than to 
Neptuniian agents, ' * . 

^i. . Tfpiie^altarationa octeaaioned in Neptmaan reeks by tl^r prcbu* 
>'>ifidl|^HjMto»8i df igj^tiinnr origin, 'are Mted in Ibe only in 
"<>ilM6ttrfeiy'4ray; aHhough phenoinena<^ W^ 
/l«d Sjnopdcai Table also presents the most striking zooio- 
jgical characters of each formation, the di^'erent periods of the 

dftfiKt^warance Isf the- difoent daasies of Ve^ 
proper 'seTecficiti* of syni^n;^in8^<if 
'^'^^^BlilfiniiMdenoi^^ ! 

. T . WfB. piiefixed U)e word Primitke t9 th» fini cjasf ftv diitiactldii^s 
Mice— Cdit. 
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Aet. It^.'^^cecwntpf the Ferry aeroa 0ie Teby ct Pundee. 

By Captain Basil Hall, R. N. F. R. S. L. and E. ' ' ' * 

. * • --• -.1, 

O F the many recent applications of science to the business oi 
ordinary life, there is perhaps none which was less looked ibr, or - 
which now ptoiiiises to be of greater iltilhy, than the adaptatkmy 
of die fttedn-engme to trttveUiog, and to the eoiiTeyailoe 6f goods, ' 
both by land a!nd by water. The danger, the inoonYenience/ 
and the uncertainty of ferries, have been proverbial from time'' 
immemorial, — ^and as there are few persons who may not, at 
some time of their lives, be oUig^ to ems the water, Imy ibidig 
ifhkh proposes 'to remedy these mb» cumoi be uninpoitilit to^ 
the general reader; At i!rst sight, indeed, the dietuk of a ferrf ^ 
may seem out of place in a Philosophical Journal; but it will 
probably be admitted by those who examine what follows, thpt 
the genuine end of science»<->-the advanoement of' hanum bAp^ 
pinessj-^-bas in the present case been obCauied. ' " 

• " . iiic* 

Tbe Ferry across tfae Tay at Dtnidae, lias long been it greal 

thoroughfare between Forfar and Fife ; but owing to the strong. . 
tides, the numerous shoals in the river, and the frequency of', 
hard gales, so mich lisk and inoonvenie^ee generally attsided 
the ifMMMge^ that many people preftsrved the cirouitQtis roiiljSiof 
' Perth, to aim short, lnit*dangeroi]S and ineonvemeiit fenr^rw % A 
melancholy accident in 1815, by which no less than seventeen lives 
were lost, attracted the public attention to the subject. There' 
were at this time twenty-five boats on the psssage, manned by up*, ' 
wards of 100 men and boys. The boats wave SH adapted^^oitta 
service required ; tfae crews were tx>mpo6ed of infirm oUme9f kip, 
equallyinefficient boys; and as there was no system of management- 
or any kind of discipline, much drunkenness and disorder previulo^ 
ed. There being no regnkr superintendant to direct the sfiiMi^ ^ 
of the bdets, tbe passengers^ on reaching the landii^g^iJase^t bad^ 
eiibar to hire k wbole' boat, at « great expenoe, or tojitai|}jMrfki 
sufficient number of persons had assembled to make up the fawcif, 
This was productive of great hardship to the poor, and incon- 
venience to all parties ; and, added to the discomfort of bad 
bmding-plaipesi *nd unskilful managementy rendered ^e simple 
passage ci 9^ mile and.^i especiaDy in blowing or jainy 
weatlier, a service of no small risk.- 
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lo 1817» the miQtieB of Fife and )f orfar ajipoiated. n Joiiit 
ComiDtttee to oonaider the of the reiry^ and to ei^noert' 
measures for its improvement : and it being apparent, upon a 

slight exaniinatKHi, that, in spite of all its drawl>acks, the ferry' 
produced ft. revt^uue adequatey witli proper care, tu Uw maiiite- 
naiiee o£ a far better system, the number of boate was reduced 
fnm» tventy^five to ogbt ; and at the same tiilie rendwd efficient 
by stronger erews^ better equipomt, and» as far as was possible, 
by punctuality of sailing at slated periods. The landiug-places 
were also gready unproved. ... 

In 181A a» Acto£ Parliament was procured &ir ^rectiAg [Her9> . 
and olbarme improvii^ and relating thjetlbrry aorqs^ the Tay. 
During the discussioos on this bill» the idea ol' employing steam- 
boats first su<Tgested itself to the Trustees; aud after careful , 
ioquiries, they decided upon tryU4g the experiment, wit^ % . 
double or. tarin ateaoi-vceaely sueb 110 they leanied bad been in ; 
use ibr some years on.tbe Amenoan ijversi. ewl alsp at .Ham- . 
burgh, and on the Mersey, near Liverpool It was not, how. ' 
ever, till towards the end of the year 1821, that the steam-boat 
began to ply. Previous to tliat period, but after the improve- 
menls had been made m the 8aiiing4iQat establisbmeat, the - 
nuflsber «f fimt^paasan^ers was about 7(MKK> (annually, and tl^ 
reoetptit L. 8510. - There was -stilly however, no eonyement or 
certain means of transporting cattle or carriages across, except at 
certain dines of the tide, and in Une weather.. Untd the twm-ltpat 
was ci^ablished, and indeed even for some Ittde time after she. 
began' to ply, no very great increase in the revenue . took phuee. - 
There wils tlill a deftwt in the anrangements^ owing to r oirenm^- 
stance wHlicIi had not been foreseen in lime to have it duly - 
guarded against m the act of Parliament, and which, in couse-; 
queiMsr #f 4fab inadbeftmy, coat the Trustees a long coiim of 
dirwMt'dn^leashiit'ahmat^ and, finally, the hwa of »fonsk.. 
dMbte sUHi of money.' It was thtst While the endy convenient 
landing-place on the north side was Dundee, on the Fife coast , 
or rig^t bank of the Tay, there happened to be two, Newport 



f I^^^Tir^tfMt was tlieLiaTcntion of Um late celdirated Mr Miller of Daltwin- 
tOB| vbp was also the discoverer of Stetm NaTjgalioiu^Vid. the excellent narra- 
tlve orMr MiRer, Article vliL of the fnmtt Ktnnber of tbie JeorneU^eift 
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and WoodhaveDy and the steam- vessel was made to ply from 
Dandne^ Idtaniately, to theae two landing-places. A few weeks* 
exifJetience, however, shewed, that the greatest puhlic IndtnlTel 

Tlifence must ever attend this alternate svstem ; for not only was 
punctuality (which, it ought always to be recollected, is essential 
to the existence of a proper ferry) entirely broken in upon, but, 
ii^' sjpite of every notification that could be g^ven, pas^jgi^' W^ 
perpetually mktaking the proper point of cailL Sam^aA^'iM^ 
tide, sometimes the wind, did not serve for Woodhaven, and it 
often happened, that, when circumstances obliged the boat to 
steer out of the direct course, the people, who were waiting her 
arrival, were inevitably misled, and so^ by repairing to tbe wrdig. 
IpUioe, lost their passage altogeUier. The complaints of the ei- 
dessive inconvenience of this plan, by every class of passengers, 
after a few months' trial, became so loud and general, that the 
Trustees, in July 1822, directed the boat in future to call at 
Newport only, on the Fife »de. The effect was instantaneous; 
•i-the public regsuned confidence, and the revenues of the !erry 
increased rapdly. The following is the amoimt bf the fare^ 
collected for the last five years: ' , M jf 

In 1820, - - CI 

IStl, - . ?5?6 IS S 

18f2, - . 3209 9 0 • • 

1823, - . 3652 i 10 

1824. - . . • S790 12 10 

It will give a good idea of the importance of this ferry, ta 
state the exact number of passengers, cattle, &c. which d^ossed 

in the year 1824. 

Foot Passengers. ! Carriages. I Gigs. | Cattle. I Sheep. I Horses. [ Idm/hA^CtUiU 
100,536 I 130 I 474 1 6,627 1 15,449 | 4,777 | 2,S64 

The distance from Dundee to Newport, in a straight lina^vb 

one statute iinie and a little more than a half, or very nearly 
^760 yards. At certain times of tide, the passage canpot be 
made directly across, owing to the mud-banks which lie neac» 
ly in the middled tbe stream; so tluU.the average «distiin6l 
of the passsge, aliowauee being made for the set of the.iide) 
may be stated at about two miJes and a third. Tliis passage i$ 
made by the twin-boat in seventeen minutes, at an a\t'ra^e, in 
nei^ tides ; and in twenty-three at spring tides. In very blowing' 
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weather, ii sometimes takes from thirty to fifty minutes, and , 
ooce it took an hour. During 1824, the passage never in- 
terrupted for one whole day ; and it was oolj five times de- 
tained tlmoughout the whole year> owing to hard jrertarly galeae 
during the ebb tide. 

There are two steam-boats Ijelonging to the ferry, one of which 
1^ employed at a time, except in harvest, whea the rea{jLrs come 
if^iSffp^ or a;t the seasons .when numerous droveaof cattle come- 
fhwD the north. On these occaaon9» both are put in requiaitioa^- 
though not idbsolutdy neoessary, in order to avoid the poanbilt^ 
of delay. In order still farther to meet the public convenience^ 
a pinnace, with four able seamen is stationed at each side of the 
ieny» fxx the purpose of aiibrding a passage to travellers who 
ai?e iinwiUing to wait for the periodical aaihng of the steam^hoat. 
These boats ag:e ako in attendance during the nigfat» when the 
steam-boat has ceased to ply. 

As the twin-boat is very iiLiic known as yet in this country, 
§iccount of one may possibly prove interesting, if not u^fuL 
to fN^mq ieadefs. There are some matcml di£fer^n^ between 
the two boots at Dundee, but Jthat h»t built being the inost per* 
feet of the two, a description of her will be the most satisfactory. 

She is called the George the Fourth ; is 90 feet long over all, 
and %Q broad ; she has 6 feet 8 inches depth of hold ; and drawf^ 
when li^t, 4^ feet of watery and, when loaded, mdy more 
than 5 feet 4 inches. She is of the double kind of steam-boflt^ 
with a single paddle-wheel, working in the middle, between two 
divisions, or separate smaller Ixiats, placed parallel to one an- 
other, at the distance of 8 feet apart. Over Uiese two divisions, 
mphwid hoiMOPtal beams, covered by a dec^ the fdanka oi 
whidi, instead of being placed fore and af^,4n the usudl w^ 
cross the vessel from side to side, and thereby contribute greatly ' 
to the strengtli of the whole. To a person standing on the deck, 
she appears ta be but one vessel. At each end, tliere is a space 
cmM ^ff -te tatOe^ one $8 feet fay 27%, dm other m^ \^M^ 
lyoOitO lQrMlNadof oatlkibhlrim^ bit, uponbne 
occasioa^ ilk ti6e weather, she actually cilrried 108 cattle, and '8 
horses* In the middle part of the deck, bttw etn the spaces nl- 
ioltiNdv'for cattle aadxarrii^^es, there is ample space for foot pa^^i 
magfn^ ftir whom slats ^ I'may weadlfl^, thaie are two ooKm^ 
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diousjcabinsi : The fxnchtiicryiof the tiro steam-engines (each of 
SHi horse power), is concealed below; but die paddle-wheel, be- 
ing 14 ieet in diaaeter^ necsuaniy rifies fionstderably above the 
^mki whererk is covered by tLmoim amtv. >3i'iMi«iKh«ili» 7 f«et 
tride, and it m umm d 10 inehtt in the ^ater. « It .i» ai matter 
of perfect indiflPerence which end of the boat goes foremost, both 
being alike in all respects. As the met hud ot fixing the rudders, 
«De of which bfijcedat each end, is, of course, difierent from that 
4iim ihiip^ it tnsy be usefoLto daaaibe it furtioiiarly;' <The md- 
der ifl a pfaleof 4| feetloiig, and 8 £set dcep^ It ta fiwieiiBd 
to a vertical spindle, reaching from tlie middle of the stern to the 
■ water. In the first boat employed in the Tay, the rudder was 
.attached by one end to the spindle, so that, when she was in mo- 
tiiM^ ilt vikok length tiailed briund. But^hia rodder beiii||^ 
ibttid'cMeuH to mwes a deviee was adofrted wliiali anawcia the 
*|ICB*pose perfectly. The spindle, instead of joining the rudder 
at the end, ia hxed to it at one-third ot the length ; so that, when 
tlla ^sel is in moUon, tWiMfaiids aae abaft, and oDa*tbindfaafoie 
Ae ifandle, h Bt t mbliny n'UKge wmlheModc^ or'VaneimMltad. 
^ AWisMrtid wheel is dxad t» tliB iiff»r ex^^ 

and this is turned by n wheel and pinii)n by the steersman. Both 
> the divisions componng each twin-boat are ilat-bottomed, have 
fupendicnlar tides, 4aid aff»tfaarp.bowed; the «ngfe.ai which 
'ifae twobomtaeeCattba extmutiea being 60% aoipfe voooi i» 
aHDwedlbr tbeeseapecf Ihe4)aek.w«ter. : The riidder is placed 
in the middle point between the two sums ; and, of course, lies 
directly in the centre of the current of back-water thrown out by 
^tbe pftddle^wheel. The stettsBoan stands on a raited platfom, 
dbo^ the taflbd, firom wbeneehecooHHandt aeUar#iev o^ 
4he paddiMWe. There are no masts ; and the only resistance 
which is offered to the wind is from the chimneys of tlic enj^nes. 
• Though the manner in which the two eogines of a ateam-boat 
AMttMdetoaotinconeert, be known to eveiy |iertoili altA «e- 
qtehited with dM enhjeet, it may perhi^ intetett tema itiehat 
to describe, in a popular way, the bemitiliil de?iee by which this 
object is accomplished. The paddle-wheel is moved by one con- 
tinuoussbafty to which. bf>th engines give their impulse, by means 
iji two cianksy or bendttn it^^imed so as to he ae right wiglia 
^ftreich odier^: l^m when* ene ^ the cMnkt it- either 
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up, or quite down, and consequently the |Tower of the cngttfe 
Mmected with it, for the momeat, entIr€iJr^goD^» tfaeo^ber <cank 
fttftttyb^ in- a-lMirnimtal pontic^ wiU 
l») Ibr ttowiM iioDiaii^ at'afnaxin^ Thenrateikmtea 
is, that, precisely in pnipoitioii^aa- one engine- loMrpiywer, ^the 
6ther gains it ; and, consequently, the united effect of the two, 
agaiost the resistance^ at every instant of their action, is virtuaUy 
mpA^tn tbetcdnstaaC'powtr <^ one of ^bM at \3m ffeaieti ; m 
that, wfiether tlie >«igme '-be noving faat or 
Taaov-great or amall, tfae-88m» tHnfbnii'faree'is- eurtod. * 
' "At each of the landing-j^aces, there have been built low-water 
'piers; along the sides, or across the ends of which, the steani«boat 
cm be plaoMi at ai^ time of the tide, and dtu^ng all wealktxa; 
:fOilhat passengatB md cattle ai^ embadbed wkb as Mck fiaae;a8 
H tkeymtre going along a hnd^ ; while eaffiagfs and ^aM'dme 
in on one side of the river and out again on tlie other, without 
lemoying the horses. The utmost attention is paid to the hoars 
ii£ departure. ' Three minules be£m the town dock of. JQNiiidoe 
MnlMitke koiiry a beUib^tiiiigoiihoeM^ aiid|h«.jia» 
.Mimtffim hoar m told» tke paddi> >wii c cl begina move, the 

Vessel to glide from the pier. In like manner, when the half 
iiour strikes at Newport, she quits the opposite pier ; and so on 
tffoia simriqe In sun-set 4 her cioasiiigSfaiid recrosanga never be- 
^ MKeiTopfeed. ' To ensute the eoosiaiicy of tkbrawwntialj kmt 
\wegy diffieiilt pointy an able and aettve supemteMdant haa-been 
appointed, with a handsome salary, and a house on the spot: 
.His exciuMve business is to arrange tlie whole details of the 
pnawgo^ and to prevent. aU unnecessary. .delays. . ik oolttpior alio 
jf^oppoiBtqdy a gendenMui who^ ki .kke maimer, itiidta cnkalwht 
J^iINi ibe spot, and attends e9wluaivel])r to the money depusttmUL 
In consequence of the vi^lance of these two officers, acting un- 
:der the judicious regulations which the trustees liave from time 
10 time establislied, it is most worthy of remark^ that^.-bewr^nnr 
'^iilithe mwd oC ciOi^ cariiafss^ or paj a pl^g ew maj^k^ mft 
afte taiibilelay ov cpof am ever ariaa^ cither at: the ^ivbt^Urtkin 
or relanding. 

?.t;:Oto board the boat the system is equally perfect: there is a 
39^Sf§mti^ ^ engineer, iive . seamen and a ireman. Long>jpf)w- 
tiethaft p^m totkoie people ao^xaet a lmo<wtedga^ the power 
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which is in their hands, that this huge and apparently unwieldy 
boat, 19 iiKi¥ed about with a oekiity and precision altogether 
ailonMiHiig. To- a fltouigar, hoirew oiiiidi acouBtomcd he im^ 
hare been to the wonders of attchintry elsewfaete, the efl^ » 

trulyina^cal. The steam-boat, or, more properly, this great 
double raft, is discovered advancnig at the rate of st vcn or eight 
miles an hoor^ directly for the shore, threading lier way like a 
ttttte'ridff- amangst th^ 'msels lying id her i^ay. In a few aeoonds 
die arriresy still at fuU Epted^ dMe to the diore« In the next 
instant she is arrested, by a touch of the engineer's hand, as snd^ 
denly as if she bad struck upon a rock ; and is placed, by the 
aole instrumentality ot' her invisible machinery^ close by the 
aid* of the pier, with aa much accuracy sM if she were in a dook» 
and as much gentlisness as if, instead df being made of stout oak 
and iron, slie were formed of glass. In a moment, two great 
folding gangways are lowered down, and her side being thus 
thrown open, cattle, horses, passengers, all walk out, and find 
themselves on knd, with taaecdy anydnSiiiMlaiice hamiig occur- 
red to indicate they had been on the water. 
■ Avery admirable contrivance, the invention of Messrs J. and 
C. Carmichael of Dundee, has been affixed to the machinery of 
these twin^boats, by which all these movements are rendered ex* 
Irbnely sbnple ; and I am happy to have jmvailed upon them to 
'fitTQur the world with a description of this apparatus^. 
• Whatever might have been the d( i.i ee of public spirit and ac- 
rtivity of the Trustees, it was not possible, tliat so extensive and 
perfect an establishment as this could have been completed witii- 
' QUI a Tery considerable ezpence. Yet, those who are most fami- 
.fiar with puUie wm'ks of this description, will readily under^ 
.stand, that pecuniary difficulties were not likely to have been 
the most serious ones in tlic way of its attainment. But it were an 
invidious task to speak of the irksome opposition occasionally 
-raised intfae way of the patriotic and disinterested endeavours of 
'the Tntstees, whose final, and cwnpiete, and now universally 
acknowledged success, is the best, and oertunly the most digni. 
fied answer to all such gone-by hostility, from whatever motive 



/■ , * See the next Artkie—EMT. 
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it' originated. The public gratitude, which, for once, is both 
loud nod steady in its acknowledgments) is ao ample reward tor 
kboors which «re •uffioieiitly pioved bj the ftsialt, to bsve beea 
diiected tolely to the general good. 

The heaviest expence into which the trust has been led, is 
Ibr erecting low-water piers on both hides of the Tay. That 
OB the Dundee side is 4^9 feet bug, by 30 feet wide tif oar« 
rbigrr triiyj exelunve of a 4 feet raised path for foot-pMengbrs. 
The fNer at Newport is d50 feet long and 60 feet wide, with a 
carriage-way on each side. A depth of .5 feet water is o!)tained 
by means of these piers, at dead low-water spring-tides. The cost 
of the two when completed, will be about L. 17,000. Th«6e 
vorkfly designed by Mr Telford, and executed by Mr Logan 
of Dundee, aro most perfect and beautiful <^ their kind. 

The next important expence has been the purchase of th€ 
two twin-boats. 

The UsioD» which was built in cost L. 4^ - % % 
The GeoiKe IV. bulk in 1899, oast . 4980 14 16 

Making for both, L. 8576 3 4 

Both these Ixiats were built by Mr James Brown, shipbuilder 
at Perth) in conjunction with Messrs James and Charles Car- 
nudiael, engine-makers at Dundee, who furnished the whole of 
the machinery. The first boat, from a natural apprehension t>f 
the weakness of the principle, was made unnecessarily strong > 
and, eL)n>equently, from the quantity of materials, drew more 
water than she need have done. This defect was remedied in 
the seccmd boat. Many other important improvements on the 
second boat, were also suggested by the previous experience. 
It is almost needless to point out to persons interested in other 
ferries, who may have tlioughts of trying a similar experiment, 
how much advantage they will have in con^itiug workmen, 
who, independently of a veiy high character for skill^and dili* 
gence in the ordinary line of &eir business, now add the mate* 
rial quali^cation of successful experience in a walk hiilierto un- 
jlrodden. 

A considerable expence is annually incurred, in maintain- 
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the steam-boat. The wages of thc^^i^tneer, sit seamen^ 
and a iiFeman, is about - ' -'i- 1*.^00 0 0 

The expenditure of coslBis about lOOQ tons anDO^^ - - 

Thf6 me» Atid tear, indkidiiig kterttt, - - • 400 -0 0 

Tnddental ex|)ences, . ■ ' ..J. i ffj 0 0 

Si^ies of the supeizntendaat aod ooUector, iadud^ 

' hig'their boiisett^ My, - - iO^ 0 0 

Making annually abotey L. ^OO 0 0 

The fluids for improving the Dundee Ferry, to the extent of 
vere advanced by private individuals, previous (vilie 
passing of tlie ieoond act 6f Pariiaitieiit. The imeraittohe 
paid on 1^ mm intB #xed at 5 per e^tt bythe iffst aet* When 

tlie second act was in progress, some of the lenders petuioncd to 
be reUeved from their obligations, and the sums they had lent 
wm, in oonaequenoe, xepaid them. On the Exchequer loan 
bjpi being passed, the trustees d the ferry obtained from the 
Cooimisnoneftialoan of L. 18,000, and ktety, dieaddUtoiud sum 
of L. 6000, making in all L. 24,000, for which 4} per rmf. inte- 
rest is to be paid, and 7 per cent, per annum to be appropriated 
as a sinking fund, for liquidation of the pnnci^ sum dUe to 
Government A bond has been granted, making tfaii debt pre- 
feiialile oveir the whole property and revenue ' of the trust ; and 
stipulating, also, that the whole of the money lent by the Ex- 
chequer, shall be applied to the erection of the works exclusive- 

No private pecnniazy Interests appear to have been served by 
this estabHsliment/ *The public, in p<ntit of fact, denve the whole 

benefit arising f rom it, as the fares for crossing goods and passcn- 
gcgrs have in no case been raised, although the facilities of the fer- 
ry have been immeasurably increased, not only as to the' traffic 
which formerly occupied the patege, but in the certain obnvir^- 
anoe of cattle, sheep and horses, the transport <^ ^Iu&' trft 
heretofore almost unknown. - . » v ji< 

Thus, these great improvements have at last virtually uiiit^ 
twb great districts of the country, by converting into an eas^ afid 
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^are communication that barrier, wiuch, in less enlightened times, 
it ought iiave been said, Nature had intevpgfttd in 9f4^ :t9 kMp 
them separate. . . ? ■ ♦^, .» .. ^ , , , 

. Sucbiia a very general account of the greatest ferry pnjhMy 
in ike lungdom, if the numberjof passengers and the amount of 
traflSc of all kinds be a just measure of its importance. A moEe 
minute statement of the details might easily h^ve been gi^r^o ; 
but it ifi questionable whether they would intersiil; thf^ general 
veadeTy who is chiefly concerned only about the efficiency of the 
final pradical vesult. At the same tinie it is right to state, that any 
one desirous of procuring more detailed information, respecting the 
inienial management of,.the fer^y, with a view tajiie irapaoye* 
ttent of other .fertie% or firom moliyeaof caioi|it>jf» wiU iindy 
upon the slightest wish |o thai eSeet beiag exfifessed to Uie 
Trustees, every channel of information unreservedly thrown op^n ' 
tohim. r • : . 



The suoQ^ul estajUishfD^ot of twiQ-boats at ]>uiidee^ tKe 

consequent great increase of passengers, and the facility, in parti- 
cular, which they have given to the transport of cattle and car- 
nages, have nat^raUy given rise to two questions ; first, the pos- 
sibilttjr, and» next, the feasibility, of plating sipihir bofits at the 
j^apsage between Newhavep and Fife. My attenuon. having been 
accidentally called to these points, I was led to pay considerable 
attention to the subject, as a matter of pure curiosity ; and, as it 
has been thought by some persons, that tlie result of observa- 
lioaa and inquiries made in this spirit^ majy perhaps, be useful, 
1 ^ve them freely. But, I am well aware, that the aift- 
tliority of a seaman in a question of steam-navigation, ought 
U> be received with caution. The inbred habits of his na- 
loil education, it must be admitted, are all against his be- 
ji^ an imiptial witness ; and even supposhig bim to. have 
^jlsen above the natural prejudices of his prafesoon, and that 
he freely acknowledge the vast superiority of this new power 
over ordinary navigation ; still the principles which apply to 
navigi^ipn by sails, and to that by.^ steain, are so essentia)!/ 
diflerent, that his former knowledge even the theoretical part 
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of it (to say nothing of what results from actual practice), very 
often stands more in the way of correct views, than it aids a ju8t 
apprehension of the subject. It is practically important that this 
riskdsould beduly understood, and that seamen tl^emselvesahouid 
be on their guard in reasoning on the subject One instaiior ma^ 
he mendotied of the errors into whicfi paval men are liable 
to be led bv constunt familiarity with principles inayjplicable to 
the subject under discussion. In ships moved by sails it is es- 
vential that there should be a cert^iin draught of imter, in order 
that die may oflfer an infinitely greater lateral renstance than she 
does in the dir^ion of her length. Thb necessity arises out of 
the well known law, by which the wind acts on the plane of the 
sails, by which the eSoci is at right angles to tliat plane^ at what^ 
ever angle the wind may strike it. In the steam-vessel, how*- 
ever, the effect of the paddle being always in the/direction of 
the length, the^same draught of water, which in ships is indis- 
pensable to resist the lateral tendency caused by tlie sails, is not 
required in steani-vesseis, which lua^ be said to have compara: 
tively no lateral tendency at aU, ^nce the force of the wind on 
theiir hulls and chimney is immaterial when compimed with that 
of the peddles. The fallacious conclusions drawn from this mis^ 
taken analogy, have led to serious practical errors. 

The result of the investigations which I instituted on tlie 
subject, is, that the Twin-boat may be established on the ferry 
between Newhaven and Fife, with perfect saBsty, and ^at 
advantage, not only as a matter of puMc convenience, but as a 
source of profit to the fundb of the ferry. 

Of course, a twin-boat, that has to contend with such a sea as 
fit^uently rolls into the Firth, or is often caused by tde preva* 
lent high south-west winds, must not only be more Stron^l^ 
built than the boat which has merely to cross the Tay at* l>un- 
dec, but must also be impt ikd by much more powerful engines. 
Practical men, however, well qualified to give an opinion on 
the subject, conceive that |;reat additional strength may easily be 
jg^ven to a boat of this oonstruction, without such additioh ot 
weight of 'materials as will ifenSer the draught of watei^ inbonl 
vcnicnt for a low- water pier. One or two of the devices Nvhicli 
have been thought of may be stated. The timbers which form 
the4nner sides of the two divisions cf the boat, instead of being 
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ciit off at top)' might be finned alternately of eRKike4 timben^ 
made to cross over nearly to the oppomte IxNit, so as li» 
form an arch over the spac^ between the two, extending the 
whole length of the boat (witli the exception of the space occu- 
pied by the paddle-wheel in the middle). Thus this part, wbkk 
is bmnifesdy the weak point, would resemble a ^ip^s bottom-iiii 
verted.' It might also lie atiited firmly by sleepers or faraoea 
placed diagonally, accordin^^ to Sir Robert Sepping's plan, un* 
der or over the arch, and bolted firmly to the timbers. The 
beams would lie, as they do now, across the boatSy and the decJf 
overall, might be disposed across the length as at present, or per« 
haps in a still more binding manner, by being placed aa the dedcs 
are in some of our line-of-battle ships, diagonally. In the Union 
twin-boat at Dundee, stroiig trussed beams are placed diagon* 
ally from the keelson of one division to the upper works of th^ 
odier; but it is found that these braces, wtiich must. pass 
through the water between the boats, impede her progress^ 
terially. This objection would, not exist, if, instead of tluck 
trussed beams, eight or ten inches square, flat bars or plates of 
iron, shaped like \\\c blade of an oar, were substituted^ Four or 
five of these, if placed diagonally from the* keelson of both divi« 
sions to the top of the external timbers of the opposite ones, 
would add immensely to the strength of the boat, while they 
would offer scarcely any sensible resii,tance to the water. It is 
Gonfidendy believed, that a vessel, so bound together, would not 
only enicount^, without twisting, any soa likely to be inet wiA 
in the Firth of Forth, but might be allowed to take the ^und^ 
to the i iill as safely as any other description of steam-vessel. In- 
genious practical men, whose attention was directed to strength - 
and lightness would probably strike out many other contrivances 
Ibr obtaining the end in view ; and when we see such long, ant 
consequendy-weak, vessels, as the Soho and James ^att, 
countering heavy gales of wind and a high sea, without injury 
to their delicate machinery, we may safely conclude, that, when 
care IS professedly taken to give strength to a twin«boat, there 
would be no ^ist 'Sufficient to impede the true joint action of, 
tiie'iwo^' engines,, wliich hi practice is the material point tp be 
gamed. 

Suppoffliig tliiit puait e$^ttbhshed, and twin-boats plying on 
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the fnry in question, there can be no doubt il would immedkileijr 
igeveawthe thoimiglifcie^ byoffemgaftrmoKe ready means of 
traasporting, acnm the FM», M the eatde and sheep* intended* ^ 

for Edinburgh and for the South, than is now afforded hy Alloa 
and the Queensferry. Horses, carts, and carnages would, in ' 
like mamier» be conveyed over with ease and celerity; atidi^^ 
«Bj thing compavabiA to th^ panoUialky, no ndmimbly obair^'' 
al Dundee, could be eslabllihed bMwnen Bumtyand and Mewv:' 
haven, the whole of the foot passengers, from all the adjacent 
parts of Fife, would eventually be drawn to that ferry, where 
the means of embarkation and landing would be-fio superior to 
thoseof anycsber, and where alone, h b concaTod) such « 
pier may be hoik, «s wiU- ^ntim the teqniffCe ik^ilki nl^ 
all times of tide, and in all weathers. The advantages which ' 
Burntisland offers, as the point of call on the Fife side, over 
every other, are so greats that it would be quite wonderful there ^ 
shoi^ ever hafe arisn, Ibr nn histanc, any dMcusnen on il 
matM so ohnou% were therenot eome koal'UiteBteaBoiicertMdj 
These interests, howerer-iairly acquired ongkially, or Imheim* 
honestly maintained at the present day, if they are allowed to 
interfere with the establishment of a swgk point of call on each - 
sida, are clearly in oppontibn to the general intersst»of sacietyi * 

Thn4islanne between Kirhayy>and''NowhaTen,*» 
fine^ is exaedy nine statute miles: that between Burmidand tmd* 
Newhaven five and a half. Tlie course, (by compass), from 
Kirkaldy is S. W. by S. ; that from Burntisland is S.i W. So 
that with the prevalent wind, which is from W. S. W. to S. W., 
a oouiiK may always be sbiq^ both to and fhml Bumtidand, 
whilektiiffbeu^essto sfriasail in the pasH^'lhSi^ 
aldy, during at least eight montlis of the year. Moreover, the 
passage from Burntisland lies directly across the tide ; but that 
from Kirkal4y,4ij|ai^;tw9 -.thirds of the distance, is direc^y Sp 
long it, a circumstance extremely inconvenient in any feny^ 
Thus it is probable, that as diie natural sdviUi^dl^ Wfi^h&l 
land, are so superior to those of every other place 6n the 'cokst^^ 
of Fife, for the establishment of a frequent, punctual, and cheapo* 
feny, hwill eventually become the -most fi:equented, notwith- ^ 
stiindtng all the competition which may, and no doubt niil, for 
lime be opposed to the regular ferry. The didrtest passage/' 
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length of the land journey, the invariable certainty of which will 
radar . ity eveatuaUy^ altogether iosigoificant, compared with 
di^'MMvitfUa untBiiaiiily whiob^ firm jUie nature of thmgf^ ; 
musfciCpcmr funMil m ^'pmmgtham-lEuAMf* - Aadthk; 
will be true, whether the greater di^anee by sea be considered, 
since this roust be paid for at a greater cost than the additional 
diflUMe by laodi or the vaiying action «f the tid^ which will 

knd^-diAdidl if. iiot<impomU»; ok the prewlng wind Ipaot • 

the south-westward, which blows during nine months in the year. 
When these disadvantages are contrasted with the certainty of 
m^m£e, ^mmodious, punctual, short, and cheaper &iTytM^ 
BMBKiAndf .nt. eli tamce rf tidc^ twd m all leeaonl, thewineim ^ 
little.<iiMaiwn but k niMt, ui*the loag-nm, be preftfrad ta anytv 
odl6C;> • 'flottie few individuals, no doubt, will, for a time, fancy 
their elygct better served by embarking at Kirkaldy» Dyaart, or 
e]atvtliere.;ibut the mass elitraveUei^ both on foot and on horaa- . 
badk» vUly on taking ibe aieemge o£€iwtamalannea» •finA/Chaym' 
tenati.fiur (better eenwd^ by the regular and c o mt oo di puatfccgjF 
of Bumtialand, though the l|ind journey, in some cases, may be 
len^haned a Jew^ milefc ' •< 

« 

A|i,^^jSfV]Lfft-^f imn^ ^ a new and comnuidio¥* metliod of rer ^ 

gU^aiin^ the Movements of Steam- Vessels. By Messrs J am £s 
.^(^fid.Qj^&LEs Q^aMiq^AKit/^f . Dundee. Communicated iff, 

f g rj^Mvtj i • Dundee, May 1825. ' 

J. N compliance with your request, we forward you a sketch of ' 
th(y»achmery of the George IV. '^w^n Stean v g o g^ Wiy%g4:<HVi 
tbjiJigpgi;, and we ahall now piqcei^d to.^ve ^ 4^i6c^ptiq^ . 
^JW*P^H Weqf^bjr.ouifpk^. the .otJSV^ y/m.. 
bi^vi^ frequqiEtly witnened^ and which you ace pleased to.thwk . 
™%ajfc*^ .-TOi^^'^^^^fi; s<^entif^c public,. , . . 



4sit, plaeedott « IsU^^i tipon xk«k» hi «Yi«vuNiidiiii«il)«ii^ of th# 

mail at .the ]ielm» and of ihe master of tb« vcstjel, every niov-e»- 
IBeDt which the eugioe is capahle of giving lo the pgciciit^ >viiq^ 

m^h^mi once coonoMMled^^ 'Ehtt Ae.'^'^^^ m^h^ nmrnkjio"^ 

4il"tBy girev moinent^ by n i rw iy;ifcaniing lkft4MHidk>49' ^&^)#> 

^es denoted by the graduations of a ^ .v.- 

quired t or this .puc|)o»f, so ih»t the wa^tt^r himseii, ^pc a aaiior 
under hb d>rect«>nsf.'CMi|>erforaK oiBce m welia»:ti|0»4|Uflit 
leaipMr. Thtt% thcf caiiiiMi» which iraqimdjr mm fit. xigbt 

oaUkif out to die enjBpaeei below, W miidcMi» «nd- aiijrslKoW^ 
gu\tv arising Irciu :he wonl of c*oiBiiiawi! being traiwmitttd 
tiirougii several persoDs eodrely. pmvanted. la point of it 
pluces the engine «i imieh under oommand as the rudder ia^H^ 
4m unrtaiiirtiPii iDipM(veiiiea&.iipim .die €liioi»jr< w^MM biitfi^ 
'«Bt t» the eoi^nfer'beloiry who • either may nolr'faMi^'iav Mf 
diance to 4jui of tlie w ay, — circumstances which u^ay lead to 
the mo&t serious ocddeuts. ' ; 

The di£f*ereDt partA.of the isai^hinery are not exactly armngQ^ 
in ihft .sketch a» cheyjMtc jmemiafi i»sM boat^ ')m l^ifiijtittp 
thai the prbctple wjk\ be better uiidenlQcd Btom kgakk^anm' 
ged ibein so as they can be better seen in the sketch, Plate V:. 

The cylinder and jacket are cast in one piece, connected -at 
the bottom* but akogetlier discooiiectcd at the top when ca^ Ff 
waney between the k rioesA At Out tof^byah wpi^nii^, 
«id hnBfi OF rusl pcekiDg in the joiitc The-ateadr Umkft^ 
Ixiilcr enters between the cyhnder and jacket, by the branch A, 
passes round the cylinder, and conunuiucates with the stde^pilpc 
'C of the vaiiie-cheats by- the branch B, but caanot «ntfart4l|e 
Icyiiader wlien the ateun^vafecB DD aw shot. TOe><diiHini 
t<Ndf«^'fi]iacte'8it(iate beldiw the steam-iolTesi ' ^ /(•^jii ^rt or 
^' The steam- valve rods work through a flex packttig a* liF^', 
kr\d are made hollow, to allow the eduction valve- rods to pass 
up the centre "of iheiiiy«*^e)r are abo saadi^ aiivtightJigKe^^iBX 

. The valvcJiltoBi HiiHH, « tet upotr Om^lkfbuAauimM, 
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rdd9 the upper steam-Vftlre and lower eductioti-TBlva; and 

the other the lower «tedm-valve and upper eduction-valve. The 
bwer steam-valve and upper edttctkm*Tai^ ara repyesentedaa 

VIm -mkfligxjhift C tnrnl anid imatiir mpoor lii mbm 

about 40®, and having two spanners (or pallets) L, projecting 
ftom it upon opposite sides, cause tlie lifter-rods and tlic valves 
bohoacted with thenv to nse altemateiy.— *Tbe Ufter-rods faU fay 
ilMir awn weigMs ^ ^Imi ^Ik pdleta hononplid, a&tltt 
inlvttf ava dbut) and for m iiiblMil cC tisa an^ iit nat« 

The rocking-shaft receives its motion from an eccentricwheel 
M, fastened oq the crank-shaft. The fixing of this wheel with. 
ffrifcliOT to the crank and Yaives, is a poiut of considerable nicety 
«a dpim thitf depends the opemng* and 'Sb^^ tbeyahne8.at 
'the propev timo. - ' 

. The eccentric-rod N, is suppoi ted on the crank-sliaft by a 
inrojecting part on each side of the eccentric-wheel, turned con- 
eestiic wilh the shaft by the bta» pieces O. The four rods 
paaa ifamtigh these brass pieces^ and slide ftetljiDtfaeim * This 
>pflrt*ts shown -ni llie sMon at -Fig. mfik part of the cesink (er 
paddle) shaft, and the crank on one end. The other end of the 
eecentno-rod is supported on the roller Qs and as the crank- 
shftlV tawis 'iOMid» the <q c s nt r ic >rod drgyels backwsrds and for- 
wards • dfstanee equal double the seooBtncifcjr oC thecoanitne- 
vdtoe}, aM as the said mbis^gabneoted wicb the taridng^ shaft 
\jj the double-ended spanner liii on one end of it, conse- 
'<|tteiitfy the rocking-shaft will travel from, one extremity of. its 
^rehf^-Mdmi ta the otbar, m the eaM.tiM 4haSitka GBsnk* 
Atft Mfccsbalf arevdntitm, orinthessinetiinetbs&diesljHm* 
piMeii'-traivde'^aiB <lb« eylndeiv #r 

from the bottom to the tf)p. The steam-piston is represented 
in the middle of the oyliodery aMdas>Jthe.i£i«rer steam^iMdve.ajid 
ilffim ndndion^Talva «s«s tsfutiy ^e pisioit Mstibe.asGsnding, 
iiiliSiillis snai^ incMmecUd mi^ik^ cffmlB tnA«f Ae wft- 
kgJbeam (or lever)^ theiarankftvHbbs dcwisiiding* Bif Ae tian 
that the piston has reached the top, and the crank the bottom, 
'tk» aackiggfshsft .wili.be m that pQMaan^whaBs^the^^tos.upoo 



Itt Umn J: Mad e. CumkAiti ^tta^Nm iMMqf 

baiiMta2,'«nd, of -<kNsa^'aU tli»>valVes/iftt 4^^ 
But die muneiitttfti of the :pMUk ^ flf>»Mt warttuawttl 
Inodoiiy and uAmcdWrttl]^ ili^ two vAlfca that tfuvifflMMi^^Mfiilf 

viz. the upper stcani-valve and lower otlnction-valve, ar« opened, 
and the steaok presaea dowii the pifiton with a iorce equal to tfa# 
difference between its own eieadcigr and th^ iimiiiiijiiifii<inn^ 
MttdsoMd mqpoun Mew fietpp, rmigii ijii lifpajaijl 
ipcmdnue to gc^ and the paddlei<whe^ te tp^«t^ jflWdtf 
the dart 

% But diat we may eadea^ur ta expkiu lo yon ihe method 
wi.iiuppiag or femnng the modem- of iibe.{wld)«iihMi^ 
that IS neceiaaiy U to dbuC all lliriralfVBf and-liiii kcffiieldl bj 

diflengaghig the eccentric vod. from the epanner of the rocking 
ihaft, and the valves all shut of their own accord, by the weight 
(j£ the valves, iiftec rods^ &c., and tbe.engme will stand : and te> 
ait -the engine agok^^ dMber- the one vagrer iIm ollie£».iat» 
lower the eccentric xod, to take hold of the double tended' ^aB»' 
jier on the end of the rocking shaft, as represented on the sketch, 
•and then the paddle-wheel will move in the direction of the dav^ 
At lift the eccentric rod to the top of the spanner on the* socking 
jifafk» and then the paddie'whcel^wiUaHHreiiB.tha«|Bpotitoda» 
lection. The lise of the -eeetar fionned appendages T, on afar 

•end of the eccentric rod, is to conduct the pins on the ends of 
.the double ended spanner into the notches adapted ibr ihem on 
wh ade of the eccentric ved^ Tha>ibffni of.wfawh wbeUag 
-lecn detaehid^ atyig. 9» ..'t^.^tt 

id^earingy for atartkig'or stopping the engines, 
txiated upon the deck of the boat, and all concentrated upon the 
top of a small table in view, and in hearing of the man at the 
4whv^ or tJtm maiMPr'.w^ dkeeta hoth^ -when raaiag •lofl'lhi* 
-qiwiys * "111*1 

' 1", a donibk «i4fed handle,, which is upon the opr'^ht shaft ^ 
on tlie lower end of which is a bevel wheel 3, working into^o^< 
ther wheel 4; this wheel is on » lying shafts whioh extends4fdak< 
.the OBO e nghi a'a»tba advMv iaidr^arries on eadi-andof it AtqndLft 

'larYadk'donnected wkh the eccentric rod of the other ^en^nd^ 
.into which the other spur-pinion works, so that, by tuming-tfae 
ihapdfe 1» botl^ei^pas am be started, stOHP*^ or fe««tsedi 



I.. I Juiced by 



the^gre^t^ fAcility ^rtaio^ tli^ poudd Jbe wished .^Qiji 

jpn riimw i ii tacoe aaothery m that twooomplete tunis of thci han^. * 

die. 1 raises the eccentric rod from the lowest to the highest po- 
atiov. One turii of the handJe raises or lowers the eccentric , 
Jndikmif>^'9t0ffm§ ^^^ turo^ieither the one wiqr, 

^^qljllii^ ii^ffl^ iher boat tbi^^ 

AMmjO 'TkM itA ptv^ie^^U^ fixfd upon the i^pr^l^ 

sfiaf't, which catches into a notch, pressed by a spring, which 
supports the racks and ecceavrtc rods^ at any of the three posi-^ 
tions that may be required. 

Am hmiA ^^Tf^t jmkes two turns, and always stopa 
at tbe same point* kis not suitable far the index* To remedy this^ 
there is a small pinion 8, below the table, working into a wheel 
9, with four limes the number of teeth, for carrying the index 
10. . This wheel, making but half a revolution for two revplu<» 
tiooa of the upright shaft, makea the indak uponats arboCir sltaod 
tiieaiid aft when the^ engines an geingf and Avert shipaiwliail 
the eccentric rods are set in the standing position. , 

The index 11 is connected with the regulating valve IS by 
zxids aodqianner% and turned by .handt. as . ciroumataocea 

'.The indey Id'ia ednneoted with the injectioii-eook by Foda> 
and spanners, it being always shut before the ei^ines are stopr 
ped, and opened when the eni^ines are started. Each engine 
has separate gearing for the regulating valves and injection-Gock% 
and' gradaBtod fMes jott' htass plates, toshow, bf. iBspe0tioB>,lhe 
pattdoB in^n^Usii they are standing* t t s. .: . 

^'When the engines stand ibr some time, it is necessary to let 
the steam pass freely through them for two or three seconds, on 
purpose to heat them, and expel any air that may have got in#» 
odeb 'VaitikkftJitfO»i the kng halutte 14^ standiof by.the aida, 
of die SaUe^ brined i» Br shaft .1^ whieh gees acvpss'tbe fyooLai 
both engines, and by four short spanners (or pallets) upon it, lifts 
alithe valves of both engines, and allows the steam to pass freely 
thsyygh them by the air-pump valves. The engiq^erukaows by 
thtiflsiindi when' fn Mplaee tite haiMtie in pontion sh9w». im 
the« sketch; andhaving prevbusly setthe ind^xfor thehe^^ 
stem n)otion in the <]Ur€cUon w^ntedj aqid a4ju$ted the stesuoi^^ 

1,2^ 
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gulating kkd&Xf the hk tWmg he has gciUtlf ^^iBw^hlpm^lkte 

WiS' 'fMtte, at your request, e<i<kifoin^ to ski^di 4t)d 
(Explain to yoa snch parts of the ferry t\nii4)oat, "Georgia !4hlfc 
Fourth, of this place, as you more particularly wartlii 
liba ivipeaiikg;' 'W« hopes tkalk^^drndtt-iiiiipgi^ 
iMI vndierMawl it ; Imt if aiiy Ibwher iiriihiMluiiil^^ 
ib land i» iMtte Ui.«>^We are, Sir, yoav Tiry obedili^iit servimt% 

" ' ; • ' Jas. and CHis. CAit*tcriiM5^ 

' u — ^ • • ' ' " ^ ^«»^-*-^«»t.,n ^rfl 

X HE diurnal variation, both m the dire<^a of lih^ n^lf 
and in the magnetic imeosity^ a|ipmi«tQihaif« i^njj(eren4^^i^^ 
positkn the n vkh w^guiUit^ m^fifp^^ 
fkkniani. ft dbibltj j thai the^imiaflbe cau^e bo^ 

iheiie p^enumena. The circukiistance of ttie biLuatiuii of , tl^ 
magnedc pole in what appears to be, independent of elev.^Vc^i^ 
die coldest regiDaiof ^ifr.gbtie^ 

9iileiHEty,;waiiM kadbmsttotiafor, thaftfthB aAet .p«o4ttce^ ^y^f^ 
sun is principally to be attributed to the heat developed by i^t ^ 
but ^ould any periodical effects, corr^pondi|ig^tpt^i^.,^jf|^^ 
the sun's rotation abqutits^aaum Im obst^vabl/e^iAt^ie 4ui^|^ 
wirit^ TOArast inqnnia.tkat: the «wir;J4c9ifbf^riW^^ 
4«ad.«Btbiimgnetiaa(i^ midc\loAfQ^^mmf'9ffirthk,m^ 
Mraaon toall the planets. Being ep g ag a d. mpre thau two^^c;^ 
ago in making some ex3periments on tlie effects prQ4ucefi^9^(||^ 
needk hy^ unpolajr ized iron^ . I discovered th^t, a 4dfB?^^9^B9)|r 

an aziar alifl.itl»iagtoB»ttj<avg9B8HdfAfr.q^ 

tfaer-^ic-fnagnetis m o f the earth, and ^ consequently, that of. the 
ether phuiets and the sun, m%ht not beowingi to theirs rotot ion P 



* Ftom his memoir On the eflffects of tbeinlti^i^^ mj^gmtjj9j^Q];f^|^£^d 
SB tbe dliinMl variatioii «f the tmitiid magnetie tetMsf^.** 
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Mr Chrbiip oh ihe VarkUiotk p/ ^ Mi^n^ik Needk- 165 

From the effects which I have observed to be produced on iron 
by its rotation, it appears probable, if the magnetism of these 
bodies be not caused by their rotation, that at least the effects 
fmil be modified by, and, to a cert^un extent, dependent on such 
rotation. Since first observing the fact, that simple rotation will 
cause a peculiar polarity, if I may be allowed the expression, in 
iron, I have made a great variety of experiments on the subject, 
which have enabled me to trace the laws according to which this- 
polarity in the iron affects a magnetic needle, independently of 
the effect produced by the mass. It would lead me to too great 
a length here, to state' the several effects that are produced by 
the rotation of iron, or the laws which govern them ; but I will 
briefly mention one. Let us imagine a plane to pass through 
Ae centre of an horizontal needle, at right angles to the meri- 
dian, and making an angle with the horizon equal to the dip ; 
then, if the plane of a circular plate of iron coincide with this 
|ilane, and the plate be fixed on an axis passing through its 
tiiiltre at right angles to its plane, so that it can be made to re- 
"^olve ih its own plane, the direction of the needle will be diffe- 
4feftt, according as t)ie several points of the plate are brought in- 
lb any particular position, by making it revolve in one direction 
6r the opposite, excepting in four positions of the centre of the 
^te. If the centre of the plate be successively placed to the 
^ast or wc^t of the centre of the needle in the same horizontal 
line, and over the needle in the plane of its meridian, then the 
deviation of the needle due to the rotation of the plate will be in 
contrary directions in the two cases, the plate revolving in the 
^ame direction in both. These and other peculiar effects arise 
Britirely from the rotation of the iron, and are not produced by 
dny friction on the axis. As the effects are not very consider- 
able, to render them conspicuous, it is necessary to make use of 
"ii'pktc eighteen inches in diameter, and to have its centre within 
'fixteeri inches of that of the needle. If the needle is under the 
Ittfluence of magnets, as in the foregoing observations, the effects 
](iroduced by the rotation of the plate are considerable *. 

"U 1'^ \\A\\ / VI lllli .r. \ 1- . .. M ■ 

Ihe interesting stalemcnt in the above artltrlo a relerence ta. t^je 
important experiments of Mr Barlow, in Art* xi. of the presciU Number, wc have 
used the liberty of inserting it. 
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Aet. XVill. — Descnpfhn of n new species ^^P0ttmii Jrmi^ 

ing Member of the Werneriaiif NBtdral^Kittorj Socletj. ^«rt. . 

N •■cplfactipp of fhella trnmikted to m frova Harris^ by a. 
young man d that island, I found |i beautiful spedes of Pepten, 

which, after a diligent search in various works on conchology, I 
eonsider myself authorised to pronounce nuu-descript. It occurs 
at the Island of Scalpay, and more abundantly at a place on the 
^ast coast of Hatiisy telied Miavag-«pcbuaia. Its description ia 
aci follows: • . ^ ^ 

' Shell orbicular, in young specimens rotundato-oblong, subfB- 
qiu¥alvey the upper valve a httle less convex than the under^ 
tirin, fragile, diaphanous, with 46 subcom pressed, rounded ribs» 
sparsely echinated .with traosveitse delicate lamine. Auricles 
very tinequal: the. longest of the upper valve with 7 divergent 
echinated ribs ; and joined to the shell by a broad convex la- 
minated rib ; that of the lower, valve broader, with 8 similarly 

echinated ribs ; the smaller aurides also ribbed and echinated. 

_ • > 

Eight delicato fnaiy nal teeth oQ the upper valve close upon the 
auricle, and the series coatinued into the auricular groove. In. 

terslices of the ribs marked with very fine transverse bent ridges 
and groove, scarcely visible to the unassisted eye. Colour pure 
white*. The dimensions of the largest specimen which. I pos* 
MS m as follows : length 3 inches^ breadth 22^), length of au* 
rieukr margin 1 itacfa. 

In respec t to its general form and echinations, it approaches to 
P, variusy but it differs in the I'oUowipg particulars : P* varius 
is a thick opaque sheU» with its transverse laminae coarse ; this is 
a veiy: thb diaphanous one^ with the transverse lamime exceed- 
si^y delicate ! in P. wtrkts the ribs are 88^ and marked widi 
coarse irregular echinations; in this they are invariably 4G, ex- 
ceedingly delicate in tliemselves, and regular in their echina* 
tions ; in . .mrms the colour is various, sometimes yel« 
lowish whitOf yellbwy brown^ orniottted« or variegated^ but never 
pore whitet' in this, it is white, so pure, that the inner surface 
has even a tint of blue. The differences in ishort are much 
greater than those betweea Vems puikutra^ and demmdOy 
Cjftherea exokfa md concenirka* . ..r,^„ 

I propose giving it the name of /Vcfen tiivcuSf Sdqwj Bctlk^ 
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Mr NacgiUWraj m a»nm Specia of Pecten, ISt 

Anriknim JIimm majori, marglneilafw niiiiealm Ati^iilitii , aai ' 
-MghC^be ehttmoterteed as foUowt : 

- J*, nivetis orbicularis, fragilis, dia])hanus, Candidas, radiis 40, . 
^bcompressis, rotundatis, sparsim brevker ienuiter frhinatifc 
It iaittpmoated io Pkte III. Figt. L 

AftT«*XIX. — Kemitrks on Professor HansteerCs Account of a 
Shooimg Siar^ Men in the J}qjf4ime. By Mr Tbokas Dice 
ofPerth. 

r 4 I 

In the 24th Number of the " Edinburgh Philosophical Jour- 
nal," p. 4QG. a notice is inserted of a phenomenon having been 
observed by M. Hansteen, when employed in measuring the ze- 
aith dial^ances of tbe Pole Slac. This pheno mencm is described 
as ^ a luminous body, which passed over the field of the univer^ 
4Sal instrument telescope and the Professor concludes, tlmt it 
must have been a meteor,'" or shooting-star,*" descending 
&om the higher regions of the atmosphere ; and that this was 
perhiips the only instance In which a shooting star has been 
seen at mid-day, in dear 'sunshine.** 

That shooting stars may occasionally pass through the at- 
mosphere, in the day-time, as well as during the night, T do not 
mean to call in questipn; but I have good reason for believing, 
'that the phenomenon referred to, yrdi a body of a very difi^nt 
description; and perhaps the fidlowing statement; maj tericl (o 
<jonfirm this opinion. ' • ' ' * 

About twelve years ago, I was engaged in a series of obser\^a- 
tipns on the celestial bodies, in the day-time, by means of an 

/^uatprisl telescope, for the purpose of ascertaining what stars 
and planets may be most easily seen iti the day-time; what de- 
crees of magnifying power are requisite for distingUTshingthem ; 
how near their conjunction with the sun they mnv be seen ; and 

^ whether a dimi^utiou of the aperture of the object-glass of the 
telescope^ or an increase of magmfying piower, hsbi the greatest 

f^ect in rendering a ttor or a pianist visible in day-light K 'In 



qitHf 1813.; and sevcial subsequent oMernratioDs a»«^|p^|^.^ilM JMr^^IA 
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16B^ Mr Dick's Remarks on Pr^, Hamtem's Jccount of a 

the prbsiE«cution of these objicdfl^^^' had dccjisScWi' tb ttiakttf,<ii>fitt; 

liundred observations, in different quarters of the heavens. Att. 
it was one particular object, in these lObservations, to detwniiiviii 
the nearest jx)sition to the sun in which Venus could be seeQyili 
made numerous observations on this planet, when in the vicinityi 
of that hniiinary. I was not a httle Buq")rised, at different timei; 
when searching for the planet, to perceive a body pass across the 
field of the telescope, apparently of the same size as Venusj 
though sometimes larger and sometimes smaller ; so that I fceC 
quently mistook that body for the planet, till its ra{^d nlotibn 
undeceived me. In several instances, ^/bur or five of these bo*, 
dies appeared to cross the field of view, sometimes in a perpeoi^ 
dicuiar, and, at other times, in a horizontal direction. Tliey 
appeared to be luminous bodies, somewhat resembling the ap- 
pearance of a planet, when vie\»ed in the day-time with a 
scope of a moderate degree of magnifying power. Their mo^ 
tion was nearly rectilinear, but sometimes inclined to a waving 
or serpentine form ; and they appeared to move with consider- 
able rapidity, the telescope being furnished with a power of 
about seventy times. I was, for a considerable time, atia loss 
what opinion to form as to the nature of these bodies ; but, ha- 
ving occasion to continue these observations almost every clear 
day, for nearly a twelvemonth, I had frequent opportunities of 
viewing this phenomenon in different aspects ; and was at lengtji 
enabled to form a decisive opinion respecting its cause. In seve- 
ral instances, the bodies alluded to appeared much larger than 
usual, and to move with a more rapid velocity ; in which case, 
I could plainly perceive that they were nothing else than birds 
pf different sizes, and apparently at different distances, the coij- 
vex surface of whose bodies, in certain positions, stronglyrjf^- 
^ ■fleeted the solar rays. In other instances, when they apjieared 
• smaller, their true shape was undistinguishable by reason of 
their motion and their distance. In a hot summer's day, wliQn 
, making similar observations, I have perceived similar phenomp- 
'\pB^l which I had every reason to attribute to a number of , 
vinged insects flying about at no great distance from the tele- 

J scope. ::;V 4wodr. Ici 

''^ From a consideration of the facts now stated, it will, I pre- 
8ume> appear highly probablo tiiat the phenomenon whi(^ JVI. 
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iShoolhig Siary seen in the Day-t%fne, \ o, 

Hanstccn concluded to be " a shooting star/"' was nothing mor^ 
tlian a bird winging its flight towards the lower regions of \\\^ 
atmosphere, having that part of its body which was turned to 
the observer strongly illuminated by the solar rays. This opi- 
nioiL is confirmed by the account which M. Hansteen gives of 
ihe motion the phenomenon which he observed. " Its mo,, 
tii^tir.'^says he), was nehher perfectly equal nor rectilinear, but 
resembled very much the unequal and somewhat serpentine mot. 
tion of an ascending rocket,*" — a kind of motion similar to tha^ 
irhich appeared in the bodies alluded to above, and which cor-* 
Mponds to the waving motion of a bird through the atmo* 
sphere. 

The late ingenious Mr B. Martin seems to have been de-" 
cetved by a similar phenomenon, and to have drawn from it fi 
conclusion somewhat analogous to 4:hat of M. Hansteen. In his 
^^Philosophia Britannica,"" vol. iii. pp. 85, 86, when describing 
the solar telescope, and the phenomena which may be exhibitod, 
in A'^ark chamber, he gives the following relation : ' ' 
» I cannot here omit to mention a ver}' unusual pJienomenon 
tbiit I observed about ten years ago in my darkened room. The 
wmdow looked toward the west, and the spire of the Chichester 
Cathedral was directly before it, at the distance of about 50 or 
W yards. I used very often to divert myself in observing tfee 
pleasant manner in which the sun passed behind the spire, and 
wag edlipsed by it for some time; for the image of tlie spire. and 
bUn were very large, being made by a lens of 12 feet focal dis- 
tance. And, once as I observed the occultation of tlie sun be- 
'hind the spire, just as the disk disappeared, I saw several smally 
Mght, round bodies or balls running towards the sun from the 
^dark part of the room, even to the distance of 20 inches. I ob- 
ht^fved their motion was a little irregular, but rectilinear, and 
^"•eemed accelerated as they approached the sun. These lumi- 
^ nous globules appeared also on the other side of the spire, and 
-'^fveceded the sun, running out into the dark room, sometimes 
*'tnore sometimes less together, in the same manner aa they iol- 
'lowed the sun at its occultation. They appeared to be in gene- 
ral about j^gth of an inch in diameter, and therefore must be 
large luminous globes in some part of the beavpns, whose 
^ght WHS exunguishod bey that of the sux^ ; aojhat tb^y app^^ed 
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iM^ih open dfty light : but whether of dn^aietoor kind, or what 
Mi oF>MM ^ ^Q%ht FobuldM M|fe«tm^ 
'^liste'^hifelili^iMlNlii^^ there <6an, I pretiinift^ Iw 

Httle room to doubt, that the phenomena described by Mr Mar- 
tin are to be accounted f6r in 'the same way as the phenamenoa 
iibUdrvtA by hL Hansteen ; and that the som^ br^t, tand-- 
Bodies MMiing'towiids thetBuii fioin Clte'daricpinof 4fa«ioiiiii|^i 
ti^fft HcilMfil^iiioi^^htti'ii t]iM% <t <f oowridtoi'^bte -diiimwij » 
gliding through die air . ? 



AiiT. XX. — 0)1 ike Value of Water as a Moving Poii:erfor 
Machinery^ iUustraUd in an extract from a Report in regard 
^ to the Water fjf Leith^^ By Professors Leslie and Jameson. 

At ■the request ui Michael Linning, Esq., we accompanied hint 
Monday, the £8th of d^iuiiy along the course of the Water 

of Leith to Hnpei^s ' IM^ on dio daps pf a)^ FMbaid Hillflbc 
the proposed «toqf «a rs i SiT oi r. Tkm iro iaiuid a. defile opeiiu« 

ing inio a natural basin of considerable extent, which, on exuniL- 
nation^ appeared to us cafxible .of being easily and safely era-» 
bMlktd«'- ^(ext da^'iro visited the Harbour of Loith* ;W«.have 
iK/Bt^fBOMfmndjim olmsniiiliiiiii ^itb.die tmerAttMeamUt^ Undr 
tMibi»ii^l ittidlMiving fwind mmo.cafaiihliopaoo Hm iwitliQiv 
ty of Knox's accurate county map, we now beg leave to inak« 
our ^neral report. On the whole, we accede to the opinions 
oxptessed by- those able cngiiieers, Mc Stevenson ^ud Mr BuKn 

• The Editor having mentioned to an astronomical ob«erver the curious fart of 
bodies being seen in a telescope directed in the day-time to a planet In the neigh- 
bourhood of the sun, he told hfm that he happened to visit a practical astronomes 
^fff»t reputation, who r&::>idcd near the ilcgeiu'i> Park, Londou, iu the suinincr 
of 1821, and found him employed in observing the planet Venus, then within little 
more than a degree of the sun's disc, with a Newtonian telescope. This astrono* 
nier, and also his visitor, in the course of half an hour, repeatedt)"^ d&served }>bd^ 
nomenon of precisely tKe MmS tulutc^ar tUak k«c(nrded het« Vjr "M^ TMLr rmmA 
riifmng bodie* ptMted OS SAi €t4l|S labttcopfe, Ja tviqr ilire^ioD, a«ft ^ 
IHdb l|ie plaoet, mA only to bs du^iqguished ftem it by thdr motiiiii^ Wl^^ Um 
dipcnri^ were adiniring tbii pbeaooienooi • a discin^uiBhad phitotopher. jojag d 
tt)^^ vij^j^ At gpimsiance h^g JomO^^ fi' tf^9 ^oTlt iH'Sii 

' l^peidEliiis wltlMroi^i ht wm qulie {amIUai'; ^He ti^ 1M W regarded 
tMtaMw iaIhs'tclaiDope «iin^Mif awis^ l^sdisW^F iw^ jof wil>Rptoii^o>»-, 
iog in th9 air, sad mnfl^jr ignndnilsd Igr tiN! na. , ^ > . ar> ^ « 
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*^^Tbe ^adHtf of ' dmih^tfHfMauueiighie'^iMbt eb «pDt» 

geeros to have diverted the public fixmi attending-tolhc vasl uti- 
itiy elf«te«dfr water-falb. The action ol what is.^liesi'^a^ize^ 
W^Smi^m tiyi wii . is just bqual to the raiptilae^ven 1000 
«fiirfa4eet of wtttchr fiiUiii|( in a ifainiMfc iimg^^^ 
10 feetv^ Bilitb» yearly tooM^b^'hnieiigirt^ 
under the most favourable circumstances, estimated at L. 1000; 
which is, therefore, the annual saving procured by such a fall of 
wat^. Tfa^s perpendicular height of ^e* proposed neienrmr 
Aove Uie aea» we found barometiicaUj to be 984 f&et^ ealkmt» 
ing the quantity of discharge by the Water of ' lidtfevhen- full, 
at 1200 cubic-feet every minute. The whole force thus evolved 
by the descending stream, if rightly husbanded and directed, 
urouhl be eqittVideiitto the action of 106 steam-engines of twenty 

lfe p i fctif ( ftl iJ6pg the HveTj'wbeii «|trilfaedrthiioughotit Hieyvar^ 

fy^ thfe supplies furnished in the dry season [IVoni ihc reservoir, 
must amoimt at least to L. 1 06,000. Ikit this large saving or 
hifiorae h not merely advantageous to the proprietoTB of madii** 
Aery established in the vieimty of <Dvr noiiherti metropolis biit 
INi^t^iboiitrihiit^ andpmperity of 

the country. It would create, for the use of tlie State, as givat 
a store of labour as could be produced by the annual expendi-^ 
tore of iiaif a million. An object, therefore^ c^ -sudi vast mo? 
meiit, seems to didni the 8pecild^|«itroiiage of tfaefitttiiot aad ie* 
gislator. 

But the Water of Leith is to be considered as only a, moun* 
tain-stream, and, therefore, liable to very great inequalitks. Its 
whole annual discharge might he fomished ' Axmi a surface of 
twenty squaxe miles. Hie lower part of the comtit reoeitef 
few feeders ; and the main 'supply of water is derived' from a 
moorish tract of .ibout fifteen square miles on the soutli side of 
the Pentland Hills. The sudden melting of snow, or a heavy 
fen of rain on these groundSi will sometimes send down, in a^ 

• Mr Chapman, in a printed report, maintains, that the erection of a reservoir 
in the course of the Water of Leith, would pro%'e highly detrimental to the Hai%6W 
of Leith J whff^'^Me^sri SteVtins^lTi and Burstal are of opinion, thnt the rrperatioli 
of Unt watw olittch a rem? otf would prove mo6i b«aeflcialto the Karboufi mMiiiUl 
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172 On ilie Value of Water as a Moving Tower, 

single day, as great a body of water as commonly flows in ten. 
To intercept or retain a part of these flows, especially when they 
happen during the dry season, is the principal object of the pro- 
jected reservoir. Such floods are considered by Mr Chapman 
as operating beneficially, by cleansing and scouring the harbour 
of Leith ; and he therefore concludes, that embankments ab-, 
sorbing pan of the torrent, and diminishing its force and volume^^ 
must so far prove hurtful to tlie interests of navigation. But 
pressing this argument, he has overlooked or misconceived the, 
true principles which occasion the gradual forming of banks or 
bars in estuaries. It is always where turbid and agitated \vater 
becomes still, that deposits are made. The stillness, again, is 
produced, either by tlie pressure of a swelling tide, or by the 
counterv£dling influence of two parallel and opposite currents, 
along these mutual boundaries. The size of the partides of 
foreign matter which a stream is capable of carrying with it, de- 
pends nearly on tlie velocity. A slow motion is sufficient for * 
suspending the very minute i^articles of clay and soft earth. 
quicker flow will transport the finer sand ; a greater celerity wiU 
sweep the coarser sand, and even gravel ; while the rapidity df^ 
the torrent is capable of huriing onwards gravel, and even stones.^ 
But the river of Leith never acquires any great velcKity. Heavy 
rains or melting snows may wash the moorish surface of the l^ent^ 
. land-ridge, and bring down mixed with clay the finer parts of th6 
peat earth ; but, as the waters sweU by accumulation, they find' 
a wider vent in their passage through the low-grounds, and ad- 
vance with a moderate velocity to the sea, carrying clay ^nd 
mud, but seldom any grosser matters. In the harbour of LeitT^; 
the motion is impeded by various causes, by the bridges, th^ 
ships, and, above all, the pressure of the flowing-tide, and a slow' 
deposition of the suspended particles is thus made. When the 
tide ebbs, the turbid waters, no doubt, escape beyond the hm- 
bour ; but they are partly brought back again by the returnii^j 
tide. The floods which, at times, descend from the Pentlan 
Hills, so far.from helping to clean the harbour of Leith, have a 
decided tendency to choke it. The erection of the proposed r^- 
' servoir would hence be of real service to the harbour of Leitb, 
since it would detain the greater parts of the dry and sort 'e^w-th/ 
.mauer which arc now carried down successively, anf dej>psited 
in the aestuary ^ . . w^'av. -.^^HLrrL^^^ 



Digitized by Coogle 



4 • J 



J^T, ^i^^.^Ejctract of uLetUrJrom Dr RiCBABD^Kt^oa.t^ 

riBdWWW'' y - ' 'A.J 

*j^y* • ' • xIl ^TXR a good pamge of twenty-five €uyn mm ang^ 
label to^ew York, and a tolerable quick joun^ey through the 
tJi^tea States, considering the state of the roads at this season,' 
weanived here exactly two months after Captain Franklin left 
L^Ddjoj^ 18 the most advanced Naval Sta&m mi xM 

\ and on leaving It, our journey into the Indian ootttttry 
may be said to commence. Our Canadian voyageurs have ar- 
rived from Montreal, and we start to-morrow in two large ca- 
BQes^and thirty-two of party, fur Sault St Marie and fort WiW 
Qttn on Jj«ake Superior. From the latter place, we propeed ifL 
four norA, i»fioftf to^Liic la Pluie, Lac dea Boia, &c to Late 
"Winipeg, Saskatchewan River, BeaverLake, Frog Portage, Eng.' 
Hph River, &c. to Methye Portage and the Athabasca country.' 
Q)^^^ Methyc Portage, or at the farthest at Chepewyao, we 
gect^tp oyer^J&e the boats that left England last summer, when a 

pa|r( of our Canadian, voyageurs will be dischaiged ^ 

- . Nothing of importance has hitherto occurred on our journey^ 
nor have we made any scientific observations worth mentioning. 
}fi^f^poy/ at the western limit of cultivation in Upper Canada,' 
tji^i^yanced settlers being within a few miles of this post The' 
dpifaf^ not travelled this length y^t^li^g unknowtf w 

^tfie t9 the westward of Kingston on Lake Ontario^ 'iSdnion," 
ap<3l other fish that require periodical visits to the sea, cannot get 
1^ the Falls of Niagara, and consequently are not found higher 
l^ft Ontario. These falls also prove a eheck to tfa^ pro-* 
g]R^ o| ^e e^t, f^l^^P^S^ ^ known to tbe capable of 

ti;^ypl|^f)g ^ con^erable distance Hy land. ' The<« a^, hoWevei *,* 
fi^j.^ti^rgeon in the rivers that fall into Lake Huron i but I 
^^^,i^ot^seen them, and am ignorant of the species. • ' 
h^|)e to reach our 



A <»VHn-f^r" ^ winter <}uarters about the end of Sebi 

tnm^- and' the. whole pkrty are W pi^^t4n'b8^'U^^ 
St \^e piiu^ of' W seasob ik^'^^ m&MheM 

tJrcScti' • ' " «"«"wr ti.'iVT'H 

I. j 



4|»«8&lt»i. 



Digitized by 



Abt; XXII. — List of Rare Plants zoJikh have Flowered in the 
,i>Mo^ -Motoric Goftim^ Edinburgh^ during the ku^ . three 
mmihs. Communicated by Prof«68or GikARAM^ * 

June la 



Alstroemeria pulchra. 
This beautiful plant flowered yery 
freelf. The umbel maiiy^yed. 
The rays are badly described as 
3-flowered. They are An^\e 

, tluwered, thou^ often ^iiot ne- 
oemarily) submvlded to 3 6r 4 
tiaiea^: but each leadihg subdivi- 
sion bears one flower only. At 
each subdivisioa there is orie leaf- 
let The f^yle. At length 1)^,, 
comes longer than the stamens 
' *The pollen is leaden-coloured* 

CaietuB«i^edo«8ai]tii8. 

most splendid speekhis at pre* 
sent showing flower very freely. 
Two of its rich blossoms are i ul- 
Iv expanded, and^there are four 
ftnreiwlnidi on Uie same' plant . 

Calanthe veratrifolia. ' 

Cerbera fruticosa. 

Ch;iina rops humilis (foem.) 

• This llowered later than the male 
pknfcy from bating l>een kept 
.m a diffisseot hoiue^ and in a 
lower temperature. '* 

Cknumthera bifolia ? 

This is certainly the plant figured 
under thi^ name in Bot. Mag* 
t. 2496.; but idtether that of 
Fi PeniT. or not, I have unfor- 
tunately no means of determin- 
incf. Dr Sims sa^s the figure 
in that work and m Feuillfe rc- 
pU M O lit the petals narrower and 
more reflexed thnn his plant ; 
and the three radical loa\'es 

" - which appear in his plate, he at- 
tributes to (he bulb which pro- 

duced them not having flower- 
ed.' As the root- leaves in his 
flowering plant had decayed be- 
foie the newer exjmnded, he pro* 
liably had not seen them. Tney 
never decayed with us before 
flowering : we had several plants, 
and all exoepC one, a small one» 
which did not flower, had three 
fadical leaves. The bulbs were 



imported fi-om Chili, an^ have 
hitherto been kept in the stinre* 

The fullo^ring I would suggest 
as corrections of some parts of 
tlie desci^plion of t^ spmes. 
Mb solid, ariiealate, corneal,' flat, 
- and oblique below, upon whiclt^ 
surface the new bulb is formed, 
and afterwards carried about 2 
iifdies perpendieuhilf imo the 
BoiL 

RoolJeaves 3. StemJeavet amplexi- 
caul, aU linear, flat, with. (3 ty 
contiguous yellow ribs thicken-, 
ing'tbe leaf in the centre, and 
prominent behind. Stem bninrh- 
ing above, erect, 14 foot iugli^ 

Panicle loose; pedicels single- 
flowered. Cefo'^a monopetalous, 
deep blue, veined ; limb spread- 
ing, 6-parted, segments concave,^ . 
and the alternate ontsi ciliated 5. ^ 
tube campanidate. 

Crinum scabrum. i 
Bulbs imported from Bio de Janei- 
ro by Captain Graham, of H. M. 
Packet Service, in 1821. The 
, belief that this is a native of 
Braz^ is therefore well founded. 

Curcuma viridi flora. 

Diooaea muscipula. . 

Fabricia myrtifolia. 

Geflneria bttlboisa. 

Grevillea juniperina." ' 

Hedycliimii datum. . 

Helkxmia Bihai 

Iloya acuta. 

This plant, T believe, lias not be-' - 
fore llowered in this countrjc.^u' 
like the other species, it re».<. 
quires the heat of the stovOibttt ' 
grows less freely than H.cai'lUiWi' ' 

Ismene .calathiBum. 

The Bpccimen of \\yi9, plnnt was im- 

Serl'ect : the scape h&d only one 
ower, J^d of this ,9n944l|' 0^^ 
the nectary and atwi^pa ^rese^ 
•wanting. 
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Art. XXIII. — Celestial Phenomena from Jnli/\, to Pdeherl, 
1825, cakfiiatedjbr the Meridian qf 'Mdmburgkf Mean T^MItf, 
By Mr Gsojios Initbb^ Aherd^. 

Tt» tiM urn inssted aceofdiiig to the CStU xedguiing, the day b^. 
, DiDg at nndniig^t — Tlie CoqjniKtioii of tho Moon with the j^tars uro 
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Akt. XXIV.— Jftf^^oroZc^ico^ Obaeroatmu made at Leiih. Bj 

rvJC^^'i^^*™^^^^ which die follq^ng month^ results 

extfaqtw^ is kept about 20 feet above the level of the lea, 
aiid a few hundred,yapds distant from it. The 'ThennonKter 
is rei^st«r«d at 9 A.li. and d p-m. ; the fiaxometer at 9 a*m. 

and ^ r.u, ; 'th^ Rain-Qftiige and Wind-Vane at 
DQpi}..* Tnie HygNjiolkticfl Qbsenratioiis jve made by noeans pi 
I'two Thermpmeiw^, oneof which has its bulb covered with silk, 
and mQistened with water ; their indications are registered at 



- L Tonperature. " " Fahr. Th«r. 

■ y-' ' <- Mean of the month, 3^°-790 

^^tmk MnYimiTn by Ifpgjttw iThfflnnn«Mtor>>,...^ mm, fiLOOO 

. Mjajaam.^ditto^,,...^^^^^^ 29.000 

;l ' , ..: : 
f/ If ^ K , I J!/ .J 




y fj, Ml -Jiumidiiy. 



i' ahr. Ther. 



Mean difference during the month between the two Ther- 

Mii^ vwi' ' owmeters, '2 j'il 

' v Maximum ditto, » XuO 

^ jt4* ;^B«^'^**"Mo'o>>>>4**^i*>it*j si.^^....^....*.0.900 iicbis in 5 day9. 

'"^ js-imis. ..:;..?.....! NE.3, £r%i 



4, ;^8, |S]if.;r, \f. 




high fiir fnMr.jniMaitow.iw 




nEiiritii;;.vMif^' ii|cti«' nrfp '^attrffias^oja this 

i*? if * H or \m « j Vi ti J 
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17a limn Colditream and fo^> JUieonkgwd 

■ 

1 5/^. — This morning a little suow fell. Wind S£. brisk. Mean temp. 87*- 
UiUr. 30,20, risingi ' ' - . , . , . 

^liih. — At 0 p. M. a simple solar liaio was seen; colourless} diameter 44"; 
formed bv a cirrostrahis, polarised. " 
" ISth, — Much rain fell to-day, accompanied by a brisk gale from SE. " 

— ^Morning pleasant r eumuR and cumttla-ttraH id the sicj. Bar. 30,35, 
riMUg. Win^ S. strong. In tte evteuing, then; occulted an unusuaUj bri^ 
Hftfit tliflpkij df the warm Iwfealik. AboQi 8 (Tdock, there was perceived In 
the north the intense li^^t on the hmizoa which generally precedes this inte- 
mting phenomenon % the sky was deer, and the etan wave apai^^g H^dly ; 
tKe)^irastalmaiid0eren& inie1!|^tlnttheilordicontittied tdincreaae^* 
ilRMitKiift|M% wiied>dnAadddaii,cs:tieit^ cnnwdationa tegtti 

to^.pky flAong tkar ImiM, end dut towaMI the sanlth In great numbM^ nomf 
it tlte tama raae to a greater lielglbt than 80* or 05* above the horizon; tbqr 
-pave ftr a time partly concealed by a lengthened comulo-stratus, whidb» low* 
em, deaoended towards the northern horizon, and left the whole akj ptfrlSic ii^ 
dear. The cdour of the oorruaeatioiia waa generaUj white, or yeUowlsh* 
wttle; hut Uue, pale gieen^ imS ercn IMk^ were aometunes disoemihift 
TUa yeiy fine dii^y oontSnued about M minutes, wlien another phenooiie^' 
noa, AoMbm connected wHh it, but cf much greater ints f t i t, appeared.* It 
waif • vety aptendidr hMaineas oiefa^ wUoh pasactt ttatHSffi the zenith of tbio 
pteflb> md dmcwded towards eWher herizop to the abwdttott cf about and 
tIWi H waref • A white eelear^ vividy and well deflncd Its' hoiifadth k^tlie' 
smbHIi ln» iheufr 7% wfacaaoril tapved ahaost- to A point to ahcmt O^or 8^ firom ' 
cith«PlioifBsii, tCTond wMc^it waa- not viaiBst HrkdMC^ wiv ttore intense' 
at t|tfr«ilraBities than in the senitht and tfaraiig^out its whole extent, it was' 
ftr^selAf oontinuoHS. Stars of the &at and leooad m^itude only be' 
saMMhMMf^ it.- it commenced in the west, to the south o^Oriotn, whence it 
fllMiod through PrstTon, Cancer, and Yulpecuia, and descended towards the* 
easl tlireugh Ursa m^or and Hercules. This state of things continued till 
about 20 minutes firom 11, when the portioii of the arch in the zenith seemed 
suddenly to grow very vivid, and a narrow strip of l^t, of about 30** in lengthy 
was se^.^ extend diagonally across the ardi, not passing Me^ttMitA edges, 
which were still well defined ; the whole had now the xpipetatmtee of a 'ribbon 
oaceiSti^iXed This strip soon-began to have a distinct motion, and, retaining the 
- same general direction and position with regard to the arch» it ira^rsed, with 
a moderately rapid mothm, its- whole western limb^ and disappeaied^helow the 
horizon* The andl now continued to&de gradually. About 1 1 , however, another 
atrip of ai^eared in the zenith, and &ho disappeared in the west ; but 
when it was still elevated about 50", there were seen several small ribbands of 
light in the sky, to the N. of the extremity of the strip traversing the arch, 
and aboot W'^fttim it, pointing about NW. by W. and SE. by E. Sevcml 
of these, paralTe! tf> one jinother, were seen together; they continued only 
a few minutes, uiul then vanished. Soon after, the arch broke into frag- 
ments, and disappearefl. During the whole time of the existence of the 
arch, the aurora sent forth no corrusentions, althougli the rliffused light was 
atall intense, ^bout 20 minutes £rt)m. 12, howevef, be^fi^^.^f^pfi^^arose^ and 

P 
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OMhfdHona made at IMA. 



'to piby with conridoiUe brilliaiicy fat iam than m Jsmk • 
otWcfa^ thw TdloiridMriyte middle p«ralftMd'8t tlitt titae^^We km 
czdM «arielres4« eolket such iufafiiiatiiMfimtlute]!^ 
IS i4ght «iuA]e«»to detefniiift-tbe ]ieif|^«f ifalilnilMMitqf ttfiteoab yU* 
tfaiHl|^lioiravetvira find - tbrt k ipa» «lMa^adt and- that> tM^iitte*lT^ 
ii^tiefieAy tht«ii|^ut the Lotfaiani, Fi&abirek and VcxSwAami^ttlM feM 
oot.lm aUe tp obtain, .data. luffidimit.fiur Qur purpose. .ZtiftllSdtoliave. 
been Men exactly in the zenith, ift .the mi^dlftJO^.S^ l andfi^Ar 7*«aiit]i 
of th« Mlth at Pimdeer .In every p]«o^ h!Oir«?«r»ifhmit:«ttLol)flemd^ 
i| seems to haye. presented nearl/ the saim general 
and to have had no siotioD e;^ mam. No aurora was perceived on th^ VffBim 
eveiung at Inverness, probably owing to the sky having been obsciured by 
dense cumuhstraH. — Several archet-of «.wiij]ar natuxe have been obMcred in 
this ishmd during the last twenty years { oi|^of die fi^e^ of which was per. 
llSHa that seen on the 11th of September 1814 (Ann* Phil, yoi, iv. p. 303.) j It 
differed, however, from the one now described, in having had a disthict smh 
tion towards the South • its height seems to have been ^bout 74 ndles. An«> 
other arch was seen at St Andrew's, &c. December 1^17, and another •& tlw 
18th October 1819, both of which were probably very similar to this one. 
20th — Mean Temp, 4r.25. Bar. 30,621 Wind SW. gentle. Foggy. 
23d~For several days past, a great many long, dense strati have Iain over 
the surface of the Frith of Forth : they are generally <j£ n white colour, and 
extremely well defined ; their motion is very sluggish ; their upper surface is 
seldom elevated more than 60 or 80 feet above the level of the water. Seve- 
ral curious optical j^enomena, depending on the unequal refracUon which 
these occasion, hare occurred. 

^ 28tJi. — ^The following observations on the force of Solar Radiation, were 
made this day. The Thermometer exposed to the sun had its bulb oovcrad 
ijrith black wuuilen-stufi' ; 
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64.000 



Maximum by tteg. Ther»,..V,. 

Minimum by ditto,....; ,.,.v.;.v..;. 3 1 .500 

Itangc,.... ....•„..«....••...••.*♦•.«•„...... 33.500 

Mean of the extremes, « 47.760 
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180 Messrs ColdstFeam aod Foggdt\i MeUoroilogiccd 

MeMioftlieMoatii».............................«.....-...*«M. 2d,97B * 

30,500 

. . Minimum ofaienFeil,,« 29,300 

& Humidity. Falur. Ther. 

Mean of the maiitliMMM»««*«t .••••••••.•••.•••••.•«••. 6*<J5 

Maximum ditto^MM....................*..,,................,....... 9l2D 

, . • . M wiwimi dittos 

4. ]Uiii,.........M.M«..........o......«..«.............Jn 6 dATi, LS» indw 

«. Winds................ £.8, SE. 9, SW. 6^ W. 10 NW. 4..1ds^ 



Utmarks. 



This has been a very pleasant months Pressure considerable; Tempem- 
ture moderate and steady. West winds prevailed during the first 20 days, 
and East during the remainder of the month. No phenomena of interest oc- 
curred. The following observations on the amount of Solar Badiition were 
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In shade. In sun. . ^ %, 

1. 4 p.m. 49*.0 82* Clear, fine. 

^ 2 ... ... 98 Cumuli and cirtL 

... 4 ... ... M • Bibto. . • * • • • i-* 

fl. A ... . .MO - 811 €SBcn^tni^ . - 

.,•8... : , 884 .. 188 I . .yqpy<Jkl«».ftne.. . , 

... 8 ... 806 , . 101 
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4 ... 88.0 86 . DituC * " 
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8.. 8... ... 88 CunndlUld^M' *• 

IS. -8^.11. 4818 80 CasaivflBtk 



MAY. 

• 

Rauhg. ' 

I. Temperature: -'^ lol-Ti *^rp;b*rr. i:>3U^[Vtkri 

Mean of the month, . . 4r.oo(i^3g 
3^j[ax. by Beg. Xher.....«*....'w.f.M>.......M*..,.^jy.tiir...'k.>».. 70.000 * 

Minimum bj ditto,.......!,.".; ...f..;t........!...'..;;il^^36.00o'^' 

Range, ::f::J:::::^^,.:.L::^J;i:^^^ 

Mean of the extremes, '604)00 / d 

Mean of the month,........*.......**....* 881. 

Maitmum obsanvvd, . .«»».*tf..M*..M*«.««i*.«..**Mi.t.wi^i^r«Hw:i ^^^^\r> 
IChtfmipiii ob9flwad9..M*.»..Mw...iw«Mw>Ma.«r«^f^M»fM.*f*f**M* 
Sa88C^..*,^.^.....**^...,....«.... M 0,8p6' ^ 



... I 



■ iftimU^;™v-v":-v"-'"- -.;;;..'....'.'~.!£..i'»8r»^' 

Uttfthnum) .........V..'..,..; .•..^•.•.4;;.MW.vV.«K^****''0(flO ' 

4. Bain, 2,014 inches in 12 days. 

6. Winds, E. 22, W. 4, NW. 2, Var. I...day8. 
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Mm' liM hem iitfier a pUawiit nwnth, iwt cokU NfiUuiig«f;f||y|pagxt. 

J^oie — Bj muitilce, tlie qumtitifiS of Bdbi fat JamMij and FArauy wm 
state^ in last Number of Journal too high ; they oi]^t to htf4 lKe n» .. in Ja^ 
nuanr 1,406; February, 0,860 Incfaea. 



Art. XXV. — Proceedings of the Wemerian Naturcd HisUm^ 
Society. (Continued from YoL XIL p. 40^) 

rws 

\SSt&y Miorch JL HBES waa read a oonunumcatioii iiom 
lihe 'B«Verelhd G^eorge -Young*, SemMy to the Literary and 

Philosophical Society of Whitby, describing the remains of a 
geaume, though now extinct, species of Crocodile, 18 feet iong, 
lately found imbedded in the secondary locks near Whitby. 
There was at the same tinle exhib&ied a correct drawing of the 
animal, executed by Mr Bird, an ardst of Whitby, favourably 
known to the public by his drawings illustrative of the Gcolo^- 
cal Survey of Yorkshire. (Mr Young's paper is printed in the 
present number of this Journal, p. 76. seq. ; and Mr Bird's 
drawing is copied upon Plate III.) 

. Dr BdttectSdmoqd Grant then read the remainder of Us first 
memoir, containing a " Series of observations mid eaperiments 
on the Natural History ^ Sponges,"^ (This first memoir is 
punted in the present namber of this Journal, p. 94. ei teg*} 

•A my perfect sandstone east of an extinct exodc plant,- re- . 
seiAblivig some speeies of Cactus, lately found in the course of 
the operatioris at the celebrated sandstone-quarry of Craigleith, 
nesf J^dinburghf was exhibited to the meeting, and desciibed 
byiiBfiolessor Jameson. ^ 

* ifim^ Iftr^^Dr John Yule communicated to the meeting a 
shM-flccount of the effect produced hy the presence of the larva 
of a Dipierom Imect in the human stomach.'" (This paper is., 
pi)[i|t^ in the present number of this Journal, pp. 7i^75.) 

The Secretary then read Mr Ge<»rge Cheyne% " Jourwd: 
fiim^aMra to Lot. W iV., and Long. 98" dCT 11^ «He 
alfiprg^ve an accoimt of a learned and elaborate paper, entitled, 
** Gwmeniary v» t^kc sei^ond (?Qok of the Jterbarim} Amboinensey, 



for puUishiBg the Memun of dia Society. - 
A letter from Mr Jameft Fdth«lfkighMii, Gkntaey MMge^ wa»' 

then read, giving a general account of the shower of small fishes f 
supposed u> h^yp UH&i m tb« wefft oC Fil€ahii^ in tb» sunu^r 

ofI824i. .1— 

■ -«»•< - . , 

Mr Joho Deucfaar, lecsturer oa cliemtftiy^ ffwpmtwcMied Wl 
the Society soiae olwemtiiim on the applicehlfity of Mr Gor- 
don's portable gas-lamp as a blowpipe ; at the same Ume $hew- > 
ing its practical use for that purpose, and lilcewise exhibiting tbe t 
lemarkefale expenmeDt of a column of condeased get support:- 
ing a mahc^gany ball, though stcikiDg it a^ an an^vilk ikm.\ 
horuson. . . , 

Jpy'tl 2. — The Secretary read a short " No^ce regarding! ihe 
Magnetism of the Earthy by the late Lieutenant Maihew. MiU i 
ler of the 56th Re^meal ; which notice Mr Adie, opUciao, iU^ , 
Ittstrated by an experiment shewing, the cffiect-of jn^gnetip b«n» 
placed with R and 8. ends Jogetber, 'Uppa*a compass fpaw^j 
over them. f 

Professor Jameson read an account of the recent diapoi^ery. of 
a large portion of a tusk of the Mammoth or fossil British G^- f.^ 
phaAt, in a bed of,, old aUuTtuii9» amlaininf abajnwanafi^hi^lld^j 
and Mtuate near to Kihoamock in Aymhire. . j> / .. i 

Dr R. E. Grant tlien read an account of a particular organ ^ , 
observed by him in the Cuttle-fish (Sepia Lol^o^ ^d ^^ 
which he regards as anahi^us to the pancreas of the mpre per- 
fect mtmals. The Doctor, at die same ttme^ hud bo^t^. ^» 
meeting several specimens of the eutile-fish (wlueh happened.at % 
this time to be abundant in the Frith of Forth), with the orga^ 
in question dissected, and injected. . ' ^ 

Jpril 16.-— There was laid before the meeting, a drawiag^^|i|d 
desi^don of a speciesof CephahiS, allied to the Tekwbn 
ctiut of T!!iinrleii oommunicated by Dr l>a^ of Liverpooi. ^ ^ 

Professor Jameson read and explained to the Society 
David Mi lne's " Descnpttve (tccount of ihe strcUi/icaiion pn tffe^^^ 
H^ht bank of the iVhitadderJ* 

Dr Gnerson of Cockpeny read an Jccouni oj the Eaiplosifm . 
^SMIbs Powder MUhy on ihe \11h^ FAmarylmi^ and 
the Secretary read a short notice Kii some circumstances attend- 
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Proceedmgi WmieHm Society, ' ' 

imt^cNB tli» sBBitf «v«tal< by Mr HtftoiMm of 4if iMknOilMk.^ 

—The Secretary also read a report by Mr AteSBiBckl^'Kaeluidi.*^^ 
der, surveyor, regardi4g the ^' ifurkdjorest at Lawrence Park^ 
mr Linlithgow,'' \ * . • - 

miili» illustrnting some of his remarksy by repeating seveh^ of 

Professor Oersted's curious experiments. ' ' '* * • ' • 

There were laid before the meeting by Professor Jameson, 
tii0 east of AraiUurkaiite hunmi skull, and of the ja«r-bdiie of 
nMttuacitbi both fbttnd in llirMp day of the Gveat Vaflejr otf 

Austria. Likewise, two very fine specunens of ancient' btidti^ - 
from the site of Babylon^ containing inscriptions in m unknown ^ 

character. 

AfrU dO.— Dr Grant read a paper on die esnsleme of a 
Pt me r eof i n Ga s teropodo m Afdmals;^ and ^^lewed di«se«ted*^pe-** 

cimens of the Doris Argv^ with the pancreas pointed out. 

The Secretary then read a communication from Mr Henry 
Hbme Blackadder, Staff Asastant-Sucgeon, on Unusual 
mospherieal ReflracHon or Mirage^ as observed in the nelgh- 
bonrhoddof ISdinburgh, particularly at the Entrance of the Frith 
of PoHh.— Hte also laid before the meeting some account of Cap- ' 
tain Franklin'^s Trigonometrical Observations made in India. 

Dr R. K. GreviUe tlidto ^ve to account of two new specacyi ^ 
of Mum^ belonging to the genera Net^era and H^phum* (This . 
paper ^vill appear in the haU-volume of Memoirs of the Society, 
about to be published.) ' ' • 

JUay l^ — -Mr Willkm Haidinger of Vienna, read an essay 
« 'IQu iMvUng 1h€figuiif<ts Crytiait in true peripee^^ 
iUdstAtSng the tame by sketches. (This paper will also appear 
in the half- volume of Memoirs about to be published.) 

The^Secretary read Mr David Blackadder's " Account of 0ie 
huh^hous arch whkh aasompaiMed the appedraoice of the Aurora 
Bor^*at'£S9^rgh oa MarOi iaUtT ^ * ' 

iit Robert Knox, lecturer on anatomy, exhibited specimens 
of the bones of various animals found in the caves at Oreston, 
near Plymouth ; being chiefly bones of large oxen and very large ' 
iii^i vluch, i>eiiig akdoot coitq)letely di^rived ^tH&ii smt 
mat matter, appear as if calcincci. : 



184 Tlie Northern Institution, 

A 1^ Muni matj mm^ ^him^ti^* BI4/M. P«« was 

then read, relative to a circular perforation existing in a very 
large stag's horn discovered in the great Blair-Drummond peat- 
moss (jtbe horn being now exhibited to. the Society), and to a 
]^t^€f ^ood iRmA $tted into it; circumstances which would 
mfimatp tb^t this kuid of stag had been 'donofBticoted by tb|B 
ancient inhabitants of this district of Scotland. 
. JPlfolessor Jameson gave a general account of a voluminous 
fptBOHumatioo jreoaiyed from a correspondent, On the ckca^ 
Qfg Jbr.afodjQigfm^ Captam Fwrt^^s meuH m hia preMn$ aU 
iQ rea/^ Ae Smtff^ Sea by Icy Cape^ the oj[HBion of the 
writer being unfavourable to his success. 

The Society, then adjourned ior the summer months. 



Art. XXVI.— 7^ Norfkem InMiOkm. 

A Society for the promotion of Science and Literature has 
just been established in Inverness^ which, judging from the kam- 
iagi zetl, and activity of many of the members, proimaes^weU 
for the cause of usetuland otnameiital knowledge in' the North. 

It is called The Northern InsHtutimi and the following are tJie 
Office-bearers : ' 

Hb Gnee the Dake of Gomnon; 

NoN-RkSIDBMT YlC«-JP«KSlDENT5 : 

Sir George Mackenzie of Coul, Barb Sir ThonMt Dkk I«aada>» Ban. 

William Fraaer TVtkr, Biq. 

Bmimv* VlOl-PBltlMlllf : 

James Robertson, Esq. M.D. Captain Fraso' of Balnain* 

James Gr;mt, Esq. of Bttght. 

Mr Reach, Treasurer — Mr George Anderson, F. R. S. E. General Secretary.-^ 
Mr Scott, Latin Secretary — Kcv. Duncan Mackenzie, Gaelic Secretary. — Mr Mac- 
- kenzie of Woodmde^ Inspector of Ancient ManttScript8*-^Mr Naughton, Curator of 
itetMuMUO. .... 
.,».',; CocMCii. : 

^ Dr J^J.Nic9U^MISut«r,>|•^fKJd[rClaIk.-r]t«v»,|l^ 
il«v« Mi Fy vieM-«Mv Macbeaiii i 
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( .185, ) ' • • 
A«t: XXVUh-SCIENTIFIO INTiSLUeENCE, 

HSTEOEOUtGY. . i I. . ' . 

' 1, Hygrometer,— It is known, liiaC, if a thermometeiv After its 

bulb has been immersed in sulphuric acid, is exposed to the 
air, the mercury rises for some time, and then sinks again, tP 
the d^ee it had before immersion in the acid. The increase 
of temperature b owing principaily to the •absorption, by the 
acid, oi^ tbe water of the atmosphere; hence it has been proposed 
to use this change of temperature, as a means of determining the 
moisture of the air. M. Professor de la Rive'*s amusing paper 
on this subject, having reached us too late for oiir present piib^* 
eadon, must be delayed until the next. 

2. Meteoric appearance on Ben-Lomond and Locit- Lomond. — 
^\ On Sunday, May 8th, I set out, accompanied by my fiiepd Mji 
Savage, at three o'clock in the morning, to ascen4 BeD-I,^c»ndt 
ttid, if po8f^ilf^,^V9 Atitft.fumo^JjefQri^ymri^^ l^e piar: 
ning was anfavoQrable,-^e wind, blowing from the south-west, 
was cold and damp, — the sky on that quarter was every where 
jiSQ^red Ya)^ dbfk ,*ad d^nse clpu4^ lf)^}^'^IP^ crowding 19? 

^ijlpj.l^^ing tji^ 

.{Ifl^ of Arrap #o4 ]^tf» Xh^^th of tji^ ^ly^e, gind I^och-I^ 
> moi^^, ^1 dreary dismal darkness. Towards the east, a 
small extent of deep-azured sky was to be seen ; but even there, 
a number of cumuli and cirri were rapidly forming, an4 Qume.- 
ous variously shaped wbite-ed^^ cumuli-stiaU^ and more dense 
nimH. A ^orc time after this, it began raining, and continued 
incessantly for the space of nearly two hours ; during which 
time we sheltered ourselves principally under the rugged cliffs of 
mica slate, of which the summit of this celebrated moun- 
tiun is composed. Taking advantage of the first interval of fine 
weather, we again attempted to ascend the steep sides, and gain 
tl^e wislied-for top. The clouds soon broke, and allowed the sun 
to dazzle forth in all its splendour, upon the steep, though^ yo^ 
■ mukticf declivity beBeath our feet It was about this tii9ej jia^ 
ving our faces turned towards the west, that we observed 4treMns 
of vapour rise from the earth in two or three places (at about a 
'mfle distance from us, and 400 or 500 yards apart from one ano- 
ther), and ascend in a perfectly straight direction towards « 
heavy dark nimbus passing over at the time. Using my hat as 
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a level, I lay down on the ground, and found k io be lathep 
lover than the situatioD 1 occupied near ilie apBiM -of the- 
ttMolm. TMr boaes: wte^ I BhoaldBuppoic^ not abm tbte< 
iorMr fetttlli^^Kiiiieter, wliiblir not iiMstme tM AoniiMb,^ 

tilHheir junction with the cloud, when they assumed a more 
conical shape, the base of which was in the cloud ; they reseitU^ 
bled immense columns or piiiars; tbiey bad namodoU 
or iM^WMds I and, aa far m( our couid ks^settatii, 'Ibey btti' 
v0v«lfii)g'niodoii apoA th«f <wrn iutes. 7herattthkioh^jdM» 
ing between the pillar and the cloud was so great, that, ^t the?' 
supervention of a strong breeze, though the centra of the pillar^ 
yielded, it never deviated from its columnar fond^ and the 
maained pceoiwly over the pdiit ftom wtikh it aftiie/fiiMitt^; ^ 
atf fbr^ dme^'a Kiegnietfil Ufa dttdk. 'A^ertiime of-^ 
ter perceiving this retiiarlcable ph enoiiK'iion, we had occasjon to 
remark the same process taking place on the lake itself. The co- 
lumns, though at a ^eat distance Mm ^ vfe ^Bould plainly |ie^' 
t s i^ i ^ ' iM - e yipi»ir,> md net ivKUferi tut they dlditot take on < 
fw^res 80 nmfarm an appearance. 'BdriagtUaint^yestibg' scene, I 
hung two SQudi balls hewn out of the j)ith of the elder-tree, at 
the end of a stick of gum«^lac, a strong insuiatingisuhstance, aiM|j& 
more povtat^le than glass ; UiQ >Bepalaioni inm ooo anothaki^^i 
•iiib, as «> iadkattf that ' tlie ^tampt^t^ wi^bM a hftnfiifljfr 
elodricitj. Hygrometer I hadttone ; tibenimieliratood at 45i*e 
'^Mr W. T. Ainsxvorth. . <. 

8. Largest Mass <f European Meiewic /nm.->-06l6^ ' 
GiWMi» in the iSnt tc^unio of firuoe'lB AmeHcaa MDfferafogic^^i 
, Jotirnai; ntefitMMid, tW; in the y^r 1806; dtxAhg a' miner^c^^' 

cal tour through the Ardennes, he founcl, near Bitburg, a mass 
of iron, about 3400 lb. weight, which, he was told, formerly lay 
on tb^lop of a neighbguong hill, but had^boen raited dvwn tdk 
ita pr«aent pbce^ He fumd it nearly paio mm^ i«9th.'a»atauiUfl 
proportio*^ of nickd, and conudefed it aaof AetKMic orfgin. Ina 
1817, M. Semonis, a mine-ofBcer, examined the mass, and re*^ 
ported that it was artificial. Chladni, in 1819, arranged it wkh 
his p^blepiatical meteoric irons. In 182), Chladni publiab^^) 
an extract fi^m Colojiel Gi)l>b$> aoqopnt in Gilbert^s Ai|i|4fln^o 
which exdtad much attention, Nogerratb . aseertained, that 
the mass had been disposed of at a small price to an ironrmaster. 
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who had it remoYed^ aft^r greatlidbour and considenibk expence, 
to his iroft^vgr. :Thi» «hoi»4nM «te mdlcdy aod thcB^pltM^i 

imo mnall pifices, whi^ ii«iU'i|o|' be if^dad ftcg«lh#ii.- 

ing coiisideitid useless, the whole ^ai> thcowB iolo a diicli, and 
CQV^fod upi, Jifpgerrati), af(@F coDsdderab^ Irouble, succeeded 
iR^g^lMlung correct iqSwiiwtiMO as to |h«, ffvHi wh? re ihgimaWflil 

d|Dc^p8 la cl^enent fubliq ^Icetkms in Gemany. lb iM^fMiA 

it, and found that it contained nickel and sulphur, but iK^tjieR 
cacboQy (:;brpme, nor manganese. To vindicate the claim of this; 
fi|>ecimen to th^^a i£ tbftinrs^^ meteoric iron hithctvto 

feU ia Riim, waghad 14001b.; ifait nf^HfudaohiMi ^jx 

71 Vienna pounds; the mass called the Cursed Burgraf of 
£lbogen in Bohemia, 191 lb ; and that w luch was found at , 
J^ynaclaio Huqffir^ IMiitU tU? new world) it is true, , 

niowm .ittviA taigBr . hmx wAk w^wb^: il4iWW^ 

Meteoric Olivine of t/w Pallas Afeteork Iron. — A careful ' 
aAtlysucf illlia^big^}^ interesting mineral, afforded toStromeyer 

of Im 11.19 ; Oxide MkogaoMney 0.84 v Alun^ ; >3»^ 
98.61. The conipositaon is heare the same as in common olivine 
and crjsolite, with this difference, that the iron is ralher in a 
larger poQp^rti^ than in these mineral8,T-and the gxide of 

ill iQiPlinff. > 1% ff41<^w4inim %\m maiym, Umt mmaOi ^ 
oikvvm prj^iite a^ t^ipeteqn^43lii^ vaiiie(awoCt];ie4ip^ 

specif. 

4lft MctBoric QlMne qf ihc Meteoric Irm qf 'Oiumka m Seaik 
flMiiriiwt iiArmninfj' to; Sifoiiityer.this'oliiniia, whieh muH^ ' 
lilteiiberPtdks ktm^ m cavities of metmic iron, ooBtiiin«j'Wie%' 

; Magnesia, 49-68; Oxidule of Iron, 11.75; Qxide of { 
%IjHig»nese, 0.11 ; =99.79. ■ . , 

•4L Meteark OUvkie qf ihelMeork JhroAqfOrimma in Saxi 
or^i'^'-'Siisaaujet fonsd hi thia nuncscai Silicit»-61.8 ; Magtiaiay ' 

9JS.m ; Oxidule of Iron, 9.12 ; Oxide of Manganese, 9.31 ; Oxidd ^ 
^ €hfiOffle» €^S&; loss duiing heating, 0.45; = 97.9%. 



Digitized by Google 



18& Scientific Hudi^eni;e.^H^drogap/^, 

I. I t- ^,i\> *',, ' „\>^ ,f ,1,., } * i /- r »»..„ 

» Eoctraoj- dinar If rue of the Rio de la -Piato.— -This river, 
ii well known, is flooded at oertain pmods ; and, like Uie Nil^,:i|:iv 

dteiit,i»tH ifew«tertWrfi«tiied. 'Iii^iiM»lh^Ap«i})i«rl793» 

it happened, that a current of wiml ot aa extraor^iinarjrflatnrfe 
and vioience, heaped up the inunensemasa o£ Wftter of; ibtfkfiv^ 
to ft/dntmoeaf ten Iwgoew^ so tliift:tlwwh<^acfi]ii^f«ii&i9il1|* 
■NMedv-and the brf of the riifgr n linhtiil dijr «l«ii0bfA)iil«m 
ner, that it mt^ht be * waUced ^wvr wkk ^eet. « The yeseels 
which had foundered and sunk, were aU exposed agayn ; and 
there was f cm nd, among others^ «u i^i^Iish veM^l, whidi had 
penihed in I1i6ft*'< Many peopkileioeNiid kito«UjiTM* lispM 
aftd ^ibBd'the'«r6eHAi4iiife^'Udi<dF^ iiidiH|ialiiinied>«Mir their 
pockbt# 611ed with sthrer and other preeiou« articles, which had 
bteen buried more tlian tinrty years in t lie deep. This ph£i|0* 
MeooO) which may be regaided as one^of^the greaM epnvulsiovi^ 
ofiMMhrn; lailBii>thttcidw^ I lat eBi|<xiBti«i)afifflM4iitbo im^ 

hed.'^BuUetm UnixietsstL : .. / ,-j o- u '■>'( 'jh;rf r, 

" 8. Resinfform Hydrdfe of Ahimina '^Thja curious mineral 
substance occurs in very thin crusts, in the ^?n^lc clti^ jfbrma^ 
iiwi in the hill of Bernon, a league and a half fronri ' l^pmikfl 
ill Fiance. It has a yelbwish-red oolotir, -is 'KitBiJl^dtii fmM^ 
and friable betumn the lingers. Its eonststilent ptsm ftM^ 
follows: — Water, 0.375; colouring vegetable matter, 0.085; 
Alumina, 0.^5 ; Lime 0.200; Silica, O.OS0; Lose^ 4^^^ 
s 1.000. ■ - - i * . . r-tiA 

9. i^oHve ^dehmrilf nf Tleixd and f^aUie ISti^^Hia^W 
' Selmium. — " As Professor Stromeyer has favonred me v^ith 'a 
copy of his and Professor Hausmann's paper on a native scle- 
niuret of lead^ which was lately read before the Boyal Society 
Gottingen, twg leave to send you a notice conoerning^'k; ^'fVi 
mineral was sent by M. Bauersachs of Zellei^eM in the Ha^i, 
to Professor Hausmann, with the observation that it contained 
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teteimiiii. It ym»' found some yeAis naoe Id the St LaiMnoe* 
table near Clauathal ; and M. fiaaeraachs^ who^ at that dme/^ 

regarded it as a distinct species, termed it Cobaltic Galena, under 
which name Professor Hausmann introduced it into his^Minera- 
iDgj. The mineialogical description of it, as'giwitby Erofes* 
m^aitMmii m mam h £xtanla^y k homstMwUmbkk 
iStybiMyiM t(>*€n6^ramihff'gako%thGtt^ itsicc4toto'if<€i^^ 
different, having a cast of blue like molybdena. A crystalline 
texture is quite distinct, but, from the minuteness of its crystals, 
it has hitherto been impeoflibtc to.aseertain their precise iomu 
e^lbkratkl triiftigykir 'M^^ wm obaervtd ; but whether thof 
4MlR«B()6cidbr tiot tO'thoRof galeiia, could not be detenamed. 
j^. similar remark applies to its desvages, of which there appear 
to be several. It is less hard than galena, and its density is 
T.697. It becomes negatively electric from fhction, like galena. 
IHhf i<Mil7>^mttf)oiMd^ before the blowpipe^ on eh^imV Be^ 
Mis'tMtisimlflimonei^ Iftom the preeenoeof lead, 

the odourr (tf deOaykl horse-radish may be perceived ; and a red- 
dJsh-brown matter is deposited round the assay on the cool 
^rts of the charcoal. The ore shines with a dear blue lights 
^ Mlm kM^^ k plftjing upon it It oonuminieat^ 

kpide koe cdour to borax, indicative « litde' cobalt < When 
heated by means of a spirit-lamp, in a clear glass-tube, closed 
at one end, the selenium almost instantly sublimes, forai- 
bg.^ red, ring mthin the tube, at the open c^ti;^i^i|;^ jc^ which 

Op h^ggg g^iii^ to 
'^Sibm^'Tt^ tibe red ring parti^^U^ disappeacs, and i^ 

eqcceeded by a white crystalline deposit. Tliis deposit reddens 
litmus paper, is deliquescent, and has all the pro|)erties of se- 
lone* lipid* These characters, which I havcfajself witnessed on 
»0|liriinsi|.^t. pi^. by Pia&ssorMjStcomeyer, are v^iy distinct. 
Nitric add acts readily upon die ore even m the coldf^. ^^he 
first attacked, the selenium separating in substance in red 
^opfpli ; by the aid of the heat these also are oxidized, sclenic 
dng^enerated. The solution, when complete, has a pale 
ifi<rtQlliW.9VlPff to the presence of cobalt ; but the nicest test 
d det^t ^either sulphuric acid, nor any oth^ substance. 
7[1l^fMia^si8 was performed ' liy the fpllowing^etiiod? After 
dissolyinfi: tiip pre completely in nitric acid, the oxide of lead was 
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pi^pitated by sulphuric Add> the operation being condiioM^t 
a boiling temperature, to prevent the piecipitAtiaB «f siy ff f^ 
jiAiUi of leticL the filtered .Mluticm wm thm Meratratid 1^ 
efflpmtioiiy and selemuin thrown down by sulphate of ammonia 
and sulphurous acidi The cobalt was next separated by t^e 
hydrosulphuret of ammonia. The proportion, aft drawn ihnti 

Lead, . . , 70,98 » 



' Ooibalt, . . . 0.83 

9d,9f 



With respect to the atomic constitution <rf thm ore, Prafeftsor 
Stromeyer jqsmarks^ that " its(x>nstitaaaU>U»cainbioad.pi«otte.* 
ly in the praportioB of tbeir eqiiiva|^t8»,aQd ike quaatiljr of-th^ 
^^VF^. opr^espo^d^.notonly to the Ipad, but also to the cobalt, 
and that, therefore, both metals are to be regarded as m ootubiniir 
tion with selenium. The seleniate of lead,,. too, agreea-wji^l- 
the sulphuret of th^t metal in tJiis respectj? tfaa^. vJbod. bp^r i|9 
€op9ti^u^.jKe,<«udjs^ the ^ic fuad and axid^^lhtd are 
^'^.'^^^iH?;^^ proportion tp form a. ieutral seleniate of lead, jm^ 
as .A^ oxidation of galena gives rise to a neutral suJph^te..qf . 
lead. The discovery of such a compound is therefore to be ^ 
ticipated whenever a native seleniuret of lead pxitff.^ I itH^. 
tiiisopgortipty tpmenti^^ that the native sulphuret of sdenivm 
wWA Professor Stroroeyer detected among the volcanic products 
c^ the lyipari Isles, of which I communicated a short notice aome 
months since, was found among a mixed ^ublimed mass of 
ate of ammonia and sulphur. It was disposed in layen, an^* 
bom its brownish yeUow cdotir, ^ves rise to the suppondoii 
that the muriate of ammonia at such parte contained iron. A 
superficittl examination proved, however, that no iron was pre- 
sdnt, and this observation led to the detection of the selenium/ 
In a letter which I have just received from Professor Stromeyfe'^,'' 
lie infdlini^ me that another t)re has been fmiiidln tile liartti' 
odoftid^'tlfe MeninhnetB o^^k^ silver, and mercury^*' 

wtth'lfciie Mhnmation of which he is at present occupied''.— 
ter^from Dr Turner, • * /of/j 



-S^pm^^irka^ €f £€aa-iOur frie^; - fir koM. ' 
son of Leith, some time ago sent to Stromeyer, the distinguish- 
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tUbemist, specimens 1^' analysis, of several vasrietiesbf this 

mineral, and the following is the result of his examination: Car- 
bonate of Lead, 7^.7 ; Sulphate of Lead, 27.5 ; = 1 00.0. " ' 

' 71. JS'attve MaQnjsstOi or Hydrate of ifagnewi.^'Dt Ander- 
son also sent, for analysis to Stromeyer, specimens of this mi- 
neral from Swinaness, in Unst, in Shetland. It afforded the 
following constituent parts : Magnesia, 66.67 ; Oxide of Manga- 
nese, L57; Oxiduleof Iron, 1.18; Lime| 0.19; Water, 30^9; 
s 100.00. 

12. Ma^ius lie. from Salem in India. — To Stromeyer we are 
also indebted for the communication of a new analysis of tlua 
mmatak^wpumam ai which werefldit to him bf Dr Andenod* 

ItinoBlaiM^CwlMin^Aou^filMT; Magiieaia, 47^887 rUtt^ 

aa86; Oxidule of Iron a trace f±: 100.000/ 

ISi (Mhkie. — According to Stromeyer, who has just publish* 
«d 'kHiicMiilg' iceolmf Mb idiemical etaniiiiatibii of this 
llAfteril,'9&'C(mtldn8 the folk^ifi'g parti: OliTiiie^ from the batel| 
<f the Vogelberg, Silica, 40.09; Magnesia, 50.49; Oxidule of 
Ron, 8.17 ; Oxide of Nickel, 0.37 ; Oxide of Manganese, 0.20 ; 
JittBkfa^ 0.19; =99-51. Olivine of Kasalthof, m Bohemia, 
^bbtiMrii0fliea,4Oi45| Magb^i^mSli OKiduTe of Iroiiy8.0f I 
e^'dni^eyOM ; <%ci& <^ ttiingan^ 0.18; Ahirnki^; 
ft19;=99,8«. ■ ■ ' 

^ l^ Cfysoliie, — According to Stromeyer the following are the 
^6iradtU(gD^pkrts of mmmi : ^ca, S9.7S; Magnesia 
mS\Ae mr6^, ; Cf xide ^ Nicke), 6M ; Oxiile of lifanga- 

nese, 0.09 ; Alumina, 0.22; = 99.68. ' ; 

ttOO' ■ GEOLOGY. 

15. Evolution qf Carbonic Add Ga^at ihe Lake of Laach^ am 
in jf/ie Volcanic district of the Eifel.—l!\\^ occurrence of spring 
^Wfj^x^ impregPfttM with carbonic acid, is not very uncommon,? 
b^^tjb^ p^i;m4i^t ^jCklatioii of this gajs^ ffom the fissure^ ctfi 
rocks, b leas frequent Bisobaf and Noggejratb, in Sdiweigg^a . 
J(^nal, meiiuou a pit, on the side of the lakeof Laach, in whidirr 
they found many dead animals, as birds of different kin^Js,^ 
•i9lj^,^t%^|^ 



* 
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the pit, and grail uaiiy sinking the head, they experienced the 
same sensation as when held over a vat in a state of fermenta- 
tion. The quantity of evolved gas varies at different times. 
This evoUition of carbonic acid gas is more striking in the vol- 
canic Eifel. On the right bank of the river Kyll, nearly of^jo;- 

•site to Birresborn, there is a spring named Brudelreis, a pr<J^ 
vincial name for a boiling spring, and applied to this, becaase 
its surface is perpetually agitated by large air-bubbles. The 
agitation occasioned by the evolution of the gas is so great, 
tliat the noise is heard at the distance of 400 yards. In tUe 
vicinity of the basin of the spring, numerous dead birds are 
found, evidently killed by the carbonic acid which rises from 
the surface of the water. Persons who kneel down to drink out 
of the spring, are driven back by the mephitic exhalation from * 
the water. "Five hours from Triers, in the neighbourhood of 
Hetzerath, there is another spring, which resembles . that just 
mentioned, in forming a basin, giving out much carbonic acid, 
and emitting a loud noise. Bishof and Ncigerrath visited the 
Brudelreis : they heard the noise, occasioned by the evolution pf 
the gas, at a considerable distance; and found, on approaching 
their faces to the surface of the turf, in the vicinity of the springs, 
that it was covered with a layer of carbonic acid. They did not 
observe that the carbonic acid produced any deleterious effects on 
the surrounding trees or grass, although it is known that thp 
Qipffet^es of Vesuvius exert a destroying effect on the roots of thp 
plants of that district. On emptying the basin, np more water 
was collected, shewing that it was rain not vSpring water ; but 
the cai bonic acid continued to rise through the fissures of the 
rocks, and through some, with so much power, as to feel to the 
hand like the wind from the nosle of a bellows. Oh poUring 
a class of hme-water into one of the fissures, it became turbid, 
and the phcnouicnon of ebuiritlori, although on a small scale, was 

^thereby exhibited; but they did not ascertain if the gas ws^ 
perfectly pure carbonic acid. Carbonic acid is evblved in cot7- 

' siderable abundance, as well from volcanoes in a state of activity 
aVfrom those which are extinct. These exhalations m^y be dT- 
vided into transilory diXidi' permUneHt 'lih^ first arfe thd ni6^ 
common meoffettes, such as tTiose evolved from Vesnvlif^,'^ ii'nd Uk 
vicinity^ after every eruption. They appear frcquelitly 'a nibnth 
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«ftw ihe eruption^ are exhaled irr g^t quafitity, Und act dele- 

tehously on animals and vejgretables, but at length entirely disap- 
fHItt*. The permanent moff'ettes, again, are known to have con- 
tinued for ages, as is the case in the Grotto del Cane near Ve- 
8uvius« Similar pennanent exhalations occdr in other quarters. 
In the great stream of lava, which extends Irom Clennont to 
Royat in Auvcrgne, there are many caves and caverns, of which 
the most celebrated are the caves of Monljoly. In many df 
ihese, the same phenomena occur as iii the Grotto del Cane art 
Naples. Similar caves occur in volcanic hills in the Vivarais ; 
and it is probable, that the irrespirable gases, which occur in 
the caves of Ribar, near Newsohl in Hungary, are of the same 
general nature. 4?r 

16. Brown Hemathic iron-ore found arotinS^ast-tron Ptjkt. 
—-On examining a set of cast-iron pipes, which had lain for some 
^ears in the line of one of the streets in the New To^vn of Edin- 
burgh, we were surprised to find the sand in which they had been 
laid, where in contact \vith the pipes, very compact and brown 
in colour. On breaking some of the masses, we found the con^ 
necting matter to be brown iron-ore, and in cavities of the com- 
pacted sand, this brown iron-ore exhibiting that jxirticular lustre 
approaching to adamantine, and the rcniform shape wilh the 
granulated surface of brown hematite. Here, then, we have an 
instance of the formation by the action of percolating water on 
tlie iron of the pipes, of an ore of iron which some observers ar- 
range with the igneous mineral formations. 

3^ v« ^^i. , BOTANY. ' • •••• '--y- ■ ^ . 

■\:\y y *i f''vr* ■ ' t' ' J • ■ • i - 

Jj7/></?r^^^^ 9f Oxalate of Lime in tlie Mineral Kingdom ; 

4jgf^\(lie J^^cistence of the same Salt in great quantiti/ in 

^Hi^^t^^TTT^f Braconnot^ some time ago detected, in a yellow 

•minera) SMbstance which he found in the cavity of a iimestone 

^pP9)c ne^r to Nancy, a considerable portion of oxalic acid ; and 

^.^ive^o ha$ desf^ibed,^ mineral under the name Humboldtine, 

.is,^ C9>ppou9d of 53.56 protoxid^e ^fjiji^^^^ 

.9^ic acid, . Braconnot had already, shewn |hat lichens abound 

la c^careous earths, which he supposed, was, in tbem^ combined 

a particular vegetable substance.^ ^^f'}' however, he 

VOL. XIII. NO. 25. JULY 1825. N 
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Matter, was actually the oxalic acid. In the common Variola- 
>ikf'he found, in the 100 parts, 18 parts of Jime, combined with 
<^.4 of oxalic acid ; nearly the same quantity of oxalate of Mil^ 
'-4^rifirfdtfhd ih Urceolaria scruposa, PertusariacO!iVinutTris,"T6idiuth 
^ftrallinum, Patellaria tartarea, Baeomyces ericetorum, Squamana 
lentigera, Placodium radiosum, Psora Candida. The oxalate of 
likne bears the same relation to the cryptogam ia as carbonate of 
Ikae to corals, and phosphate of lime to the bony structure of thfe 
tfiore perfect animals. The oxalate of lime diminishes gradu&J- 
Jy in the family of lichens, in proportion as the species lose their 
granular crustaccous texture, and approach more and more to 
•the membranous or cartilaginous, although these latter also con- 
^taSn a considerable quantity of this salt From the vast abun- 
dance of these lichens, it is evident that they may afford a means of 
obtaining oxalic acid in great quantity, and at a cheap rate. The 
common Variolaria is found on the bark of almost every old de- 
cayed beech-tree (Foffus sylvatica)^ in the fbrm of large white 
subpulverulent rough ci-usts. It could be easily collected fh>di 
%uch trees by scraping them carefully. Juu ^uiuijuod 

I t i I ■ -X . ZOOLOGY. , 

a c^uifidd miizitnrA ^^om. urii oj ! f luev m fivawifi 

J- .18. Rectification of some popular errors regarding the ShaT^^ 

g—- Whatever may be said of the matter, the true Shark, Squa- 
lus CarchariaSy appears to us to inhabit almost everj ^^.^^^ 
frequents the Atlantic Ocean, the Mediterranean, ^he,^|^^j^ 
, India, the Moluccas, the seas of New Holland, and those qffj^ 
Archipelagos , of the Pacific Ocean. In all tlie§e places^,^^ 
have compared the species with one anotlier, and wc have eyeiijy 
^wrliere found a perfect resemblance of foroos* i,;,'J^hi^,.^ni^fd}^ 
^tprally sbw in its motions, and we have never in i^fljbe 
yivacity of certain other fishes, even after it had been fiV^jpjly 
^wounded^ This latter circumstance leads as,^o remark, ^kh^T 
that its sensibility is much altered, or rather,tliat tl^, ji^pgn^s 
•jibing of hunger predominates over the pain,; io^ i<ti^s^^|i ^ 
^^rning to bite and be caught by the hook wl^i^p^ij^ J^QI^iM* 
^ voracity is extreme in certain coses,, otlicrsf^tf^^^ ^ifE^f^^, 
without our being able to aocount for the circuip^t^(pces^T;j.^|B 
^mM^ii^)^%H.^'m^^ ^^'hole .^^^4m 
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fur a long time the flesh that was presented to tliera, at length 
Jake it, and on being opened . have nothing jiiji^ .^loir, digestive 
(Cauai. It has been said that they have the faculty; pf!,^ri^iging 
^^of, the water, in ox(X(^t to seize their prey ; we h^y^ej.fij^vie^ 
fhOTf^V?^^> Temar kcd it, ^ ^^ry , told of a. seamai^, wbo,*t^Vle 
JU^hing, was pursued by one of these voracious animajpfj^ij^ 
'Rearing his cries, a rope was tliipwn out to him, which he got hold 
'^l^^ ,and scarcely had lie left the surface of the water, when the 
;^(i[^r^).i&,^i^n^^l sprung at him, and carried off one of his leg$. 

•fi[/l)§^l':^Pi(^i^^^^^^^ ^^^^ account, because it is evidently 
.||)f{ipanAnce with all that we know of the motions which the oiv 
^ganization of sliai ks can allow theaUr ,: JFrorn the position of 
,^ejc throat, in the middle of, or beneath, a long snout, tliey ca|i 
jPqIj lay hold of tlieir prey, by turning upon one side, or upoji 
^l))^ back. NpWy could this animal, in a position so unf;%. 

^y^rable, spring up, by raising a considerable nnass, tC^j^ water, 
;i^ich weighs not only upon its body, but also upon its large 
.pectoral fins, whose constantly horizontal direction is one of tX\^ 
^greatest obstacles to the faculty which it is alleged to possess of 
bounding out of the water ? I^ot sat^fied witli mere reasoifung)^ 
the subject, we had several times recourse to experiment, and it was 
alway^s in vain that we presented to the most famished shark, a 
•bait at six inches distance from the surface of the water ; it left it 
Srithout making the slightest attempt to get at it. These fishes 
tiever have the body and head above the level of the sea ; all that 
^ihev can do is to shew the extremity of the dorsal fin : sometimes, 
^cferely, the upper lobe of that of the tail. It is even by the former 
^ifgn^ that, in a calm, its approach is discovered at a distance. 
We also think, that too much has been attributed to the power 
%f%^^J&^^s, and the cutting action of its teeth. It is certain 
fish has sharper ones; but if W consider their vilify 
^tfe!i^«fe 'jjosition, which render some of therh pikrallcl to the dxTs 
"bf the body, and the manner in which they act with relation to 
one another ; if we examine the mechanism of the jaws, which, 
"83 they do not correspond, cannot possibly furnish a point of 
•iii^jiknft \A each other. We shall see that they do not ai?t pef^- 
tfflelilart^ tipoti the body to be divided, and that they cannot cut 
'tffairly, if it be very strong, as a hone for example. ^'W^'there- 
fore consider as exaggerated what is toM' us 6f mi^h'^cut in 
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two, or who have had their le^s carried off; factsi of thns aott 

?w*)ulcl require to be well attested. All tlicse rows of crenulated 
leetli, directed toward the posterior part, appear mote esperiaUy 
•destined to tear and to overcome the efforts of a Aictiin stili li^ 
ving in the gulf which has swallowed it up. The Squali could 
only break and dismember a man, when there were several of 
them pulling in contrary directions. It was thus that our un- 
Ibrtunate companion Uobinet met his death, in a truly horrible 
manner at Cayenne ; for, bathing imprudently in an exposed Bjt- 
tion, he was carried off*, and devoured by these monsters. 0|i 
the following day his limbs were found scattered ujx)n the beach. 
We imagine their sense of smell to be very highly develoj:>ed. 
The delicacy, however, does not lead tliem to follow ships in 
which there arc sick people, as the sailors allege. They never 
appear but in calms ; and, however httle the sails are filled, they 
are soon left behind. It would be a waste of time to expose all 
the puerilities connected with the subject of sharks. Many sea- 
faring people still have their imagination filled with those mar- 
vtjllous accounts which the first navigators gave pf , eye^ tubing 
that struck their attention in distant countries.*" — Qiioi/ md Gai- 
martly in Ajviales dcs Sc. Nat.y for Dec, 1824. \ 
^'''^iijli 'Durahiliti/ of' Human Hair. — M. Pictct of Gen^v;a, late- 
ly iristituted a comparison between recent humap hair, 
that from a mummy brought from Teneriffe, with reference to 
the constancy of tliose properties which render hair important 
as a hygrometric substance. For this purpose, hygrometers 
constructed according to the principles of Saussure, wefc used, 
one with a fresh hair, the other from the mummy. . ';yhe^esi|lte 
of the experiments were, that the hygrometric quality of the 
Guanche hair is sensibly the same as that of recent hair, ^^^j 
' 20. Fos.sil and Live Shells of the same species differ, accor/iif^g 
to Locality, Distance, ^c. — It has been remarked, that the same 
fossil shells found in places at a distance from each other, al- 
.wa^s exhibit some differences in their foim, the' deepness of 
ttep: grooves, t^ie degree of projection of their spines, &t. lifr 
^'asJterodt affirms the same to be the case with living species', oiik 
found that they do not exhibit the same cliaracters in places' sefSr 
rated at considerable distances from each other, or everi in near 
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iocalitsks, inrheit) the heat, humidity^ nourishment, &Ci aredifBsr*- 
botslii (Hitherto but little attention has been paid to those local 
^^U&mpoes^ hence it has happened that new apecies have been 
•proposed, which were only varieties of known species. This 
fiict is of great importance in a geognostical point of view. t 

^1 . The same Fossil Species of Shells arc associated toith 
rfiffertfit suites of species in different localities. — The same 
"Species of fossil shell may occur in deposits situated at conq- 
uerable disbances from each other, but in these different 
fb^alities the species are not grouped with the same set of 
species. It is also a matter of observation, that fossil shells 
W the same species are more and more numerous in diffe- 
Vent basins of the same era of formation, the nearer these 
"basiris are to each other. In illustration of this latter fact, 
^asterodt informs iis, that, of the 270 species which he found in 
khe vicinity of Bourdeaux, but 82 occur in the depots of Italy, 
ifiS'around in Pans, 21 in the tertiary basins of England,, and 
•Drily Yt iri the baisiii of Vienna in Austria.^i'** "ilrrdi 'Mk^^io^'uH^ifc^ 

^ 9,% -Greater constancy of character and assoclatim in the 
Orjranlc Remains in Old than in Nero Hocks. — The fossil or- 
ganic remains, in ancient depots or formations, exhibit more 
iftjfesfaff'dy in their characters, and in their associations in differ- 
^6nt localities, ^ven when at great distances from each other, than is 
%l)served in the more modern formations. Thus, the same species 
^of trilobite^ arid without any variety in form, kc. is found in the 
''IVaWi^itibri limestone of France, England, North America, Sec. 
"^her fossil 6rganic remains, >\'ith absolutely tbe same charac- 
ters, bccuf in the transition slate of Wales, Northumberland, 
-f^mi^errc, Cotentcn, Ardennes, Hundsruok, Hark, Mark, Co- 
lumbia,^ 'New York, Peirasylvania, Lake Oneida, ia North 

lAAeriijaj / •."•^ * * ' ♦ ' 

, , , COMPARATIVE ANATOMY. 

>o ^ifk^Q^9('[^ existence of the Pancreas in ^ome species 

^,the C^tik^Fish Triie.^Dr Grant lately rea^. a paper before 
)^^^^^;q3^9^iaE^.^09iety on certmn glandular organs of the Lqfj-^ 
gf^^^QffiPfliqi^ l^vk-y ^k^ ^ipst. common species of V^fmar of 
iJi^jFMix of Forth,, These glands are situate at the lower and 
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i«be ^^fatt o£' ftfaeitit^iV «r0!twb >in(iitiiiibe#, «6nnttibf namdiTO^ 

dist'mdt lobes, of a rose-red colour,' and wem formerly iconsiderod - 

at'tlle oviu'iikn of this animaL it appears, however, that^Ux^ 

surround the two biliary canals during their whole course, from 

the iiver to the spiral stomach, and communicate freely mithithe 

interior of these canals, by numerous small ducts. They ar0 ali> 

ways present, and equally developed, in the male and femak^ 

and have no organic connection with the organs of generattikt9 

Coloured size injection thrown into the digestive canal, po^sos 

up from the spiral stomaeh, through the two biliary kluctsy an^ 

fills these glandular lobes in its passage. From the comiection 

of these glands with the biliary system, Dr Grant considers 

them as analogous to the conglomerate pancreas of the skate, and 

o^ther cho/i(Jropterygious fishes, and is thus inclined to believe 

that this itnportant digestive orgatl Jiccufe' lo^et ifi'tHe ^cald of 

animals than is generally supposed. Dr Grant illustrated hik 

observations, by numerous specimens of the male and femal^^ 

showing the viscera in their natural as well as injected statJei ^^!^ 
liiL . Jii'^'Y* J'-»->'t^'> i^'d fiiUiii oJ ,no'{3i/Qd *3^uona oJBnu™! 
^;^^4'. On trie lean^tefwe of a Pancreiis tn the Doris Arjro.'^-r^f: 

Grant has made some inlerestinff observations on the natiu-Q oi 

the glandular vermiform appendix opening into the stomjichL of 

several gasteropodous Mollusca, as the Aplysia, the pcjri»,jWj| 

From the relations of this small £r]andular caecum to,tne bihari 

system and alimentary canal of these animals, and from its; pa||j| 

ticular structure, Dr Grant considers it as quite analogous to 

the small pyloric ca?ca, or proper pancreas, of osseous fishes, 

though representing that organ under a much simpler fp^. 

Several specimens of tlie Dori3 Argo were lately exhibited to the 

Wemerian Society, (See Proceedings of that Society, supra^ 

p. 183.), showing the connections of this pancreatic apjx?ndix 

with the stomach and liver. 

. n ■ ' CHEMISTBY. , ^' 

25. Iodine (Jiscovered in various marine productions ^-r^iof^ 
after the discovery pf Iodine, Messrs Gaultier de piapbry 
and Colin pointed ovk. starch as the most sensible pff ttlii^ re* 
agents that manifest its existence. It is in fact sufHcie&t ta |x)ur 
an aqueous solution of this vegetable substance into the' liquid 
supposed to contain iodine, to produce immediately a blue colour. 
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which Arises frooKtitt Mbmikanioifmjmdiid^ 

were Dot hitherto known to possess it, for example, ill vawowui 
aUnUfi JHiQlhisca, i bo^ > naked and ^taoeoiis^/8K^ as the iffyfj^ffllHr 

laiMirtTiiiirtiMinr flni nnnfam (IThiifcifn fiatiMMr I fcn tmAM jMotr 
cotot^ i M > < jh g%1i ie of aa l ^li ro rf fcg ifeA HUlm 
Ifet^ email quantity of iodine found in the water of the seahasi 
fMDBr^atfidiiis determinuig in what state it exists, but. \hfm ii% 

hriu . ^f^t 'io "f^'j**')!"*'- f ^ . > r/» ; : ■ c:odi 
j 1 <AltT8» , 

fn^pfoved Cement for lioldlng sviaU Lenses^ whikt grtnO'^ 
^ng (Kpj^ polUhing tJieirifY'ln grinding small lenses, Mr Prit- 

K^unate ^nough, h(^weyer, to atj^ Ins object by a^m^ to j^e 

^eiriacfan equal weight of finely levigated pumice, carefully 
meliihg them .together in an irop- vessel, and stirring them till 
weU incorporated. Great care is required in W0£: it, not to 




£e^^ame .caution is equally required in using shell-luc alone. ;> 
til' auo^okmi Qin/p: A( . a* Viamftuoa • fflm U_ ilL ^a ulom^z lo' Hgij 

l^rfxrl ?no9«^«?f'^n /'poLiTirAT. economy.'-"^--* f^h.-.f^a ifnrrtt oifi 

•f"!87i Prtsent Poptdation of Ireland^ as contrasted wUh i/ioi of 
9ik^^dSii^^.^h4^m\jam for Iiya&d'ili i^l^iHH^ Isnu nS 
,sr\^u^ '*7 'V* -' •"^■^^ <*^i^5ihd^«'*?iorioV/ 



taking the sinfaoe of Irehmd at ISJIOO Irish square miles, 
gives 363 persons to mi Itisn square inile. The density of thii 

/kjjpfilafioh 18 evinced by the following comparlkib : ^ 

ConMmtcd StiHei of Gemsiify - 111 



' '-''ti'r;. 'f»/^jHt 8jiifli|a 
. > to EngiiBn Squiieiiflnw 
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Thus Ireland is three times as populous as Scsotland, one and a- 
half as |x)pulous as France, and twice as populous as Germany. 
But the density of the jxjpulalion of Ireland does not so much 
exceed that of England as has been supposed. In Ireland, the 
people are more dispersed. In England more crowded into large 
towns and cities. The density of the Irish population is great- 
est in the countries of Armagh and Monaghaii. In the former, 
there are 480 in an English square mile, in the latter somewhat 
leSfil This is, however, exceeded by the population of Lancashire, 
wliich, including the great towns of Liverpool and Manchester, 
amounts to 600 to every square mile, and excluding these to 
about 490. In examining the returns of the population of a 
country, it has been considered that an estimate may be formed 
of the rate at which the population is actually increasing, by the 
proportion of the number under 15 years of age, to the whole 
population. In a country where the numbers are nearly sta- 
tionary, about one-fourth are below that age. In the United 
States of America, nearly one-half arc below 15, and in Ireland 
about two- fifths. The different provinces of Ireland exhibit, in 
this respect, a different proportion. " ' " 
Of a million of persons, there arc under 15 years of age, 



- in Munstcr, - - 457,925 

in Cortnaught, , - - 424,647 

in Ulster, - - 404,080 

in Leinster, - - 398,953 

— in United States of America, - 488,909 

in Sweden, - - 346,105 

in pai ta of Switzerland, - - 250,000 



Hence it appears, that Munster and Connaught have been most 
rapidly augmenting. Munster even approaches the rate of the 
United States. In Ireland, the proportion of males to females is 
for every 100 males neaily 104 females. In England there are 
for every 100 males, about 106 females ; while, in Scotland, for 
about 100 males there are 1 IS females. This is a remarkable 
difference, and not ea.sily accounted for. But it may* be bbscrt^, 
that, in London, the proportion is rather greater, as well as 
in the metropolis of Ireland. In Dublin, the males are in pro- 
portion to the females, as 100 to 1 15 

* - ,11 1-1 -■ - 

• This notice is extracted from an interesting memoir on the jiopulalion of Ire- 
land, in " The Dublin Philosophical Journal/*— a Mork just published, which 
promises to do lionour to the literature and science of Ireland. 
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^Iterest'Vrbith 'We take in whatever relates to the iUustnous dead* 

.-naturally excites a wisli to know wliere liie allies of John Na- 
.pbr oi Merchi3ton, the celebrated Inventor of Logarithms, were 
<|lepQGdted. It is said, in theiiccount given of his life. and wnt- 
- jW9»j|f .tM £S^^ Buchan and Dr .Minto^ that he was inter* 
Mdr in Cathedral Church of St Giles at Edinburgh, on 
the ea&t side of its northern entrance, where there formerly 
was ft stone tablet on the wail (on the outside oC the Church )* 
4i|timat»g that the burial place of the Napiers was in that 
rfiMmV< Prsbably this JIms bean,, stated m the authority 
Ms^andr whoi ia his History of Edinburgh, says the 
. $am« thing, and who raay have supposed tliat the remains of 
^^t^ celebrated nian must have been depobited in the family 
.|bimial-place^ Although there be no visible ^ueiQonai that this wap 
illflin«Vy(MP9 oaap.' Xhere. m wmm, bopremrj to beitevie» that 
,M^9MiaQdV JtMteinent Is^wroi^ and that Napier was not intmed 

in the Church, or burying-ground of St Giles, but in the 

Church of St Cutbbert':$, or, as it is commonly called, the We^t 
I Church ; for, in a Treatise on Tri^ponometry, from the pen of a 
^teneh MathematiciaDy James Home of Godacrof t» licensed in 
19859 and printed m the fiiUowing year at Paris, we find 

the following curious passage : " L'inuenteur (de Logarithmes) 
.estoit vn Seigneur de grande condition, et duquel la posterite 
0fSife>ciiuourd'huy en possestioad da grandes dignitez dans le Boy* 
iMi|if^.^||d^^f|;ant wr raa^^ etgrandeiaent trauaill^ des gputtei 
5^e pot^uxMt fkijRe* autre chose que de 8*adonner aux sciences, et 
gpjETgoiiipaieuiciit aux Mathematiques et h. la Logistique, a quuy il 
jyjjg ^l^jioit inhniment, et auec estrange peine, a cunstruict ses 

iwpiiBi^ 4 :^imbourg en Fan 1614^ 
^BHWfttf j'^M^'?^!^ doanetffit yn estonnement k toils les Mathe* 

(^^tjl/^jn^vi de i!Eug<^> et emportese t le «eur Biggcs (Briggs) 
rP??^fe*5eur k Oxford, d'Angleterre en Kscosse, pour a})preiKlre 
.^l^.f^i^.^ffiifMbiQ. ifluentiop,>d^ coqstruire vue nouuelle es- 



I^L/yKeB^Mftf it now iiWUiillfit ClMMifi. - ^ rr ^ d T « 

Vot; iiiV «o «5. wiT'ISaS;"^ - --ro- n^. ^ 
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•peoe de logaryme^ luy laissa ceste charge pour les iaire apres sa 
mort, ce qu^il fit oonnne on fes ymt atiiourd^huy par toutes les 

boutiques de Libraires : II tnourut Fan IGiO. cL fut enterr^ 
hors la portc Occidentale cTEdinbourg, dans FEglisc de Sainct 
Cudbert.""— >NotbiDg oen be moire distinct than tbis plain state- 
ment of fact»; so that, wh^ we contdder bow near the period' 
in which Hume's book appeared was to the time when Napier 
died, and that he probably had good means of knowing every 
thing remark£^ble about tbis illustrious man, we are led to be- 
lieve that his account is correct,, and that Napier was buried 
without the West Port of Edinburgh^ in the Chu^ of St. 
Cuthbert's.'' 

' * " l^iLW rOBLICATIONS. 

. • • • , • ■ ' 

£9. MoJts' Si/stem of Mineralogy^ translaUd from the Ger-^ 
man hy Mr Ilaidinger. — The mincralogicai system of Mohs, 
80 well known to the British public, by the writings of the Pro- 
fessor of Natural HistcMry in Edinburgh, is here giveo with all 
its highly interesting and important details and . explanations. 
Mr Haidlnger, one of the most acute of Professor Mohs^s pu- 
pils, and eminently distinouibhcd in mineralogy and physical 
science, has done ample justice to tlie Minemlogy of the illujtri* 
ous successor of Werner. 

30. Buchanan'' s Illustrations of Acoustic Surgery. — W e have 
read this interesting work with much j)leabure and satisfaction, 
and feel confident that it will add to the deseived reputation of 
the author, as an accurate observer and judicious practiuooer. 

31. An attempt to establish the first principles of Che^ 
Tmstry by experlmenia ; hij Dr Thomson, Professor of Che- 
mistry in the University of Gla^goWi-^Ulm we consider as one 
of the most striking and important chemical wcnrks which has 
appeared for some years. It places a most fasdnating science 
on an inaiiiicly more stable and philosophical basis, than could 
have been anticipated, from what was known of it piev iou: Iv in 
its appearance. Dr Thomson, by the interesting investigations 
here communicated to the world, has acquired fresh laurels, and 
created an important epoch in the history of philosophical che- 
mistry. 



Digitized by Google 



{.my 



Art. XXV 1 1 T — Lut of Patents granted in Scotland from TM 
March to mU Magf 

13. JL O Geoege Augustus Lamb of li} t\> county of Sussex, 
Doctor of Divinity, for " a new composition of malt and bops.^ 
Sealed at Edinburgh 11th March 18225. 

14. To John Maccurdy of New-York, United States of 

America, but ik)\v of Duke Street, Atlciplii, county of Middle- 
sex, geiuleman, for " an improved mctliod of generating steam.** 
Sealed at Edinburgh 11th March 182d. 

15. To Patbick Mackay and Thobias Cumiiinguam, hat* 

manufacturers in Edinburgh, for "a new method or methods of 
making or manui'acturiug hats, bonnets and caps.*^ Sealed at 
Edinburgh ISth Match 1SS5. 

16. To James Hanmer, baker, of the Island of Antigua, 
now residing in St Martin's Lane, county of Middlesex, genlle- 
man, for ^^improvements in the art of dyeing and calico-printing, 
by the use and application of a certun vegetable material, or 
certain Y^etable materials.^ Sealed at Edinburgh 25th March 

17. To Samitbl BnowN of Saville Row, Burlington Street, 
Middlesex, Commander in the Royal Navy, for an apparatus 
for giving motion to vessels employed in inland navigation.* 

Sealed at Edinburgh 25th March 1825. 

18. To Richabjd Roberts of Manchester, county of Lancas- 
ter, civil en^neer, for an improvement, or certain improvements 

of, in, or applicable to the' Mule Billy Jenny Stretching-frame, 
or anv other machine oi macliines, however desio^natcU or named, 
used in spinning cotton, wool, or other fibrous substances, and 
in which either the spindles recede from, and approach the rol- 
lers, or other deliverers of the said fibrous substuices, or in which 
such rollers or deliverei s recede from and approach the spiudlca.'"' 
Sealed at Edinburgh 5th April 1825. 

19. To Fbancis Melville of Argyle Street, Glasgow, piano- 
forte maker, for an improved method of securing that descrip. 

tion of small piano-fortes commonly called Square riano-Fortes, 
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from the injuries to which they are liable from the tension of the 
fbrings.'' Sealed at Edinburgh 5lh April WtS. 

20. To William IIalley of Holland Street, Blackfriar^s 
Road, county of Surrey^ iron-founder and blowing-machine 
maker, for certain improvements in the oonstruction of fiirges, 
and on bdtows, or apparatus to be used therewith, or sepante.** 

Sealed at Edinburgh IMi April 1825. 

%\, To JElosi CoRBETX of Glasgow, merchant, for a new step 
or steps, to ascend or descend from coaches and other emmg^ 
Sealed at Edinburgh ISth April 1885. 

22. To JoHi^ Thin of Edinburgh, builder, tor " a new me. 
thod of constructing a roasting-jack,^ Sealed at Edinburgh 27th 
April 1826. 

28. To William Grimbll of Cow Cross Street, county of 
Middlesex, gentleman, for certain improvemeDts in tlie con- 
struction of apparatus for distilling spiritous liquors*^ Sealed at 
Edinburgh dd May 1826. 

24. To Edward Garseed of Leeds, county of York, yam- 
spinner, for certain improvementfi in a machine or machinery 
for hackling, oombbg, or dressing flax, hemp, and other fibmia 
material."* Sealed at Edinbuigh idth May 182& * ... 

25. To Charles Maci^;tosh of Crossbasket, county of La- 
nark, Esq. for a new process for making steei.^ Sealed, ai 
Edinburgh 17th May 1825. 

26. To CoRNELiirs Whitehoitsb of Wednesbuiy,- county 

oi' Stafford, whitesmith, for " certain nnprovements in uiaiiAfae- 
turing tubes lor gas and other purposes.^ Sealed at Edinburgh 
2£»th May 1821;. 



P. N«iU» PUntcr, 
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Aet. I. — General Reflections oti variom important subjects in 
Mineralogy, By Feederick Mohs, Esq., Professor of Mi- 
neralogy at Freyberg, Fellow^ of the Royal Sciciety of >£diii» 
hox^y — c/i the Wernetian- Nstiinl Bifltofy* Sadtljf^ 
Commuiucated bj tbe AutfaoTt 

If we inquire iato the origin of the science generally desigk» 
nnua bj^die name of Nuttiral Hiatoiyy we that it coinili 
cf an aggregate of 'mfbrmallbn) derived, by eboervatbn and ex- 

pmment, from several of the natural bodies which surround ua, 
altiiough, at first, it was not, and could not, have been the in- 
tentioQ t» unite the various^ results inio ik acience. The obseiw 
irsadom BMid& at^ fat'chie^' rega r ded the nodle of lirii^, tbe 
a§fl^.tlW. jttati(»l» or plao^ of abode^ of aainu^ aipd plantp, bul; * 
e^iecaally their usefulness or obnoxiousneda to man : even niine^ 
rals, wJiich, at that early stage of infornialioD, txjuld scarcely 
possess any ftirther interest, were tak^n into coii6ilieni(ioB|. with 
respect to this latter circumstance. 

"The mode by which the infannatloiii thus cdllectedp octaild be 
oommunicated to others, was that of na/rratton ; and as History 
is tbe word conmionly used for designating whatever is com- 
prised in a narration, this i^regate of infonnation received the 
moneof Natwral History^ or the History of Natural Froduc- 
tionft;. ar name which waa afterwanis transferred ^ tnieBee al^ 
tbgether dkfierent from any thing that could properly be calle4 
History. 

VOL. nil. HO. 26. ocTOBEB 1825. t 
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It will readily be conceired, iliat the knowledge derived from 
the observation of natural objecU must speedily have been ex- 
tended, as it was in immediate ooonection with the wants ni the 
haman race. But, with its extension, several obstacles to the 
facility of it« application were also introduced. « It had been as- 
certained, lliaL certain anioials, certain plants, cerlaiii uimeraisj^ 
possessed certain properties, and could be advantageously em- 
ployed for various purposes ; but the want of a method render- 
ed it impossible to select them from the general mass ; aiid% .do 
doubt, the whole compass of the observations and experiwefitiB) 
alluded lu a!)ove, would have been lost, or rendered useless, had 
no measures been taken to prevent this deplorable result. Na> 
tural bodies, and of these the ones especially which were. moat 
useful or remarkable, and therefore most generally knowo,.»wKre 
then deecribed^ in order that they might be recognised, by god- 
sidering their prt/pcrues^ and Lhus, what had previously been a 
mere narration, was now, in part at least, transformed intoa^de- 
Bcription of natural productions, or Naiwal Deacriptioa *• 

When, afterwards, natural productions wens investigtitBdyliot 
merely on account of their utility, when it was rather dleir great 
variety, and admirable arrangement, that excited tlie prevailing 

* If it be true, that description, when employed about events, , coo^^tutea 
History, then, certainly, the usual acceptation of the appellation, Natural His- 
tor)', is erroneous. That relation, which aspires to the dignity of History, must 
embrace not only an exact and full description of the object, or tbinpr treated of, 
but also ascertain the relative time, as well as manner, of its production, and the 
change and alteration, if any, it has undergone, in arriving at its present state. 
Natural History, therefore, comprehends two distinct bnnnches, the one makiog us 
acqu linted with natural objects, as they are presented by nature, furnishing us 
with suiiicient data, anci easily applicable criteria, to distinguish them from each 
Other; and this is Natural Description. The other branch. Natural rtiWtory, pro- 
perly so called, consists in the investigation of the ancient and origiiial state of na- 
tural objects, and the successive changes and alterations they have lunde^-g^qf^ .till 
the present time. Thus, in Botany and Zoology, the questions. Were aniipals 
sod plants originally creiited as we at present find them, or bare they, ter degrees, 
awwmed the specific Ibfiiia they now possew? Have ceitdln^sf^dtii^ OMobiefn- 
tteet ? In what otder, and whither have they migrated ? What 'lOiange hiNijdi* 
matfrpndueed f In Jftealog7, m what peifod^ daring th| Ifarnatiwa'^C'Ofl aarth« 
and under what cfaeum^ances, has a ptadiar spopicf of minen) ^hcei^ pipdiiccd ? 
Haa ft KBUdned noalteMd, or has ft nndeigooe changes'?— UUl these qneationf are 
of UatMieal import^ and bslODg to this dapartinent<-«/mfeii*t JlMicraAijf» lat 
edit. voL i 9. 
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taste for the study of nature, the number oi dcscnptioas, like 
the number of observations formerly collected, became greiitly 
increased, and the descriptions .themselves complicated, and lit- 
tle calculated to serve for the distinction of the objects described, 
US the difficulty of finding difrorences was increased with the 
number of descriptions. It was then almost as diiiicult to iind 
out an object in nature, with their assistance, as without it; and 
it became necessary to resort to a new plan, in order to remedy 
this evil, lest the existing information should become stationary, 
or, perhaps, even be entirely lost. 

The means resorted to was to introduce a scienii/ic process, 
liowever imperfect it may at first have been, to produce general 
ideas, and to comprehend, within them, the subjects occuning 
in nature. Natural bodies were brought into certain diviaons, 
each of which was provided with one, or a few, particular charac- 
teristio marks, to facilitate distinction ; in like manner, the single 
diaracfeeristic marks, in the descriptions, were rendered distinct 
from the rest,, and a kind, of systematic arrangement introduced, 
througli which it became possible to give the description of a 
gififfa object, or to recognise the object of a given description. 
. It is the iogical part of this process that renders it scientiiif: ; 
yet this is not sufiicient to become the foundation of the science 
itsdf ; it only contains the rules, according to which a science 
must be constructed. Already, iioiii the 6rst a])pearance of a 
scientidc mmle of procedure, and, still more, as it became de- 
v«k|)edp had narration become succedaneous, and was left oyer 
to the application to nature of the sciences then forming, al- 
though the views which were obtained of the subject, had not 
yet acquired their necessary clearness *. It would have been a 
mpsj^ fi^ttunate circumstance, had a change been introduce^ Jn 
the name, at the same time, when this change in the subject wj^ 
efl^^ i for, to this very day, an opinion too generally prevails, 
that Natural History should be Hhtorij, the more peculiar ob- 
ject of which js to narrate facts that have happened in the .pro- 
gress of time. , - . 

If vre ttdopt optmons of this natmre, we must unavoidably con- 
sider, as belonging' to Natural History, much that is foreign to 
tiial science; and if we proceed consistently, we shall hiid the 

* The meaning of this tentenoe is not quite obTiotifc-^Snt* . 
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rmtksm kinds of knowledge acquired uniting in ope gieat body ; 
gothat^flliouldadisunetioiiof eevml adenots be yet uiiYO(hmd# 
iStmr difltkicttoii roust depend upon the bodies or evl^eett to, 

which the sciences refer. The distinction of sciences, however,, 
aceording to their subjects^ cannot be admitted ; for it milital^ 
UgaioBt the very idea of a adeoce, may eatoily be sh^m b|fl 
an example. If we nilgeot a plants or a pert of a plenty toisb^ 
ttkal analysis, the residt obtained is a tkmktd one \ aitfjL n0 ^fo0: 
would think of denyin<:^, that the information derived from thia 
mult belongs to Chemistry, aithough it rovers to a plant. Th^ 
tame also is the ease* if we aiiatyae a mineral : the kaowM^ 
Obtained bdk>ngs to Chemiatry, although it refers to an object 
different from those which enter into the constitutfon of '^that 
science. Hence it appears, that it is not the subject of which 
we possess knowledge, but the kind or quahty of thi9 knowledge 
iietlfy that makes it part of any particidar scaenee^ abboi^ il 
ntay refer tl> objects the meet different, as is the case witbCbe^* 
aiistry, which comprehends information relating to animals, 
plants, and minerals. Should the chemical kruiwiedge of pianti^ 
and minerals be iooluded within the limito of Botany laUdfAt^lHH 
fdogy, thak either Botany and MinenUofgyi nndiilikH.lb^iMq^ 
department of Natural History, would cease 10 be.4t(p|iftic«|}aft 
.^ieiice, and \\'ould coalesce with cliciiiii»try, or cherrristry imust 
lose its independence, and form part of Natural Historyi- < . 
eve equally averse from admitting «kher of theseballematiiKf%i' 
afc least in so fiv ae respects the mineral kiiigdoar; fbUflliM 
seems ai; little reason for the one side of the qtsesBoti as.&r 
other. . jrt 

If Natural*History, therefore, form a particular science} diftl 
ftatent-ftonk History, Irom Chemistry, and fh>m otarysiMil^ 
scidioe, ill must contain a certain kind of infonnatiicmf rftlliek 
cannot be referred to those sciences, on account of its not ngree'- 
ing with any of their res})ective characters. In order to ascijr- 
tiftn the kind of inibrmatioii contained in Natural Hiatorjy, luKM^ 
take oway'ftmn it every thing belongiag to otber ^t/amscs^^ 
liMt nolbiBg nay reiham bift what is peoufiar, and ftbut oeni^ 
be referred to anv other department of knowledge. If noliiin]| 
reeoaius, then there is no Natural History, becausejtljw whqfe^. 
nMeof iofonnation bae been distributed under the appropariatQ 
heads. But this does not take place. The information which 



various vmporiant subjects in Mineralogy. S09 

MiMB% fllkerdllhat 16 ibragn to NatucaL ffistosy iw beeonAi* 
trfteted, is opiated to collect the productbns of aatiive mAm 

a circle of general ideas, more comprehensive than iliose obtain- 
ed by immediate inspection or observation; lh( sc ideas bong 
me^mA for diBoaveriiig the objecta in nature, iix distiiiguUK 
and naming them, and for arriving at a dear perception i£ 
their nature, although they should not have come under oor 
actual observation. Natural History, therefore, contains the' 
niiole compass of that information which renders it poe^ibie to 
aip|fly to natural bodiea what is taught in other science lit 
province is to determine the objects treated of in other scienpsa \ 
and in this respect it may be said not to teach any thing of them 
itself. 

It might be supposed, that a science which does QOt teaisb 
ffkjr timig of the objects on which it is founded^ could be. of iwf 
valoii,' and is unimthy of cnltiyation. There is little diffiout^ 

in refuting such an opinion, although it is as general as it is ili- 
founded ; and this even without reference to the most important 
port of Natural Htstofy, the philosophical oonoderation of its va- 
a«Ay 4iU' vmtj^ its regulioky and conastency with itself. Tlia 
Idlowiadgelof iiatunil piodaedons which is derived throog|i^tb» 
means of other sciences, loses its applicability, and consequently 
i4s'*valt|e^ if Natural History lias not previously taught us to di»* 
fna^juishf 'liMitaU others those bodies to which they refer, tfa«^ 
irt«i«ijf;4ii» datertnine 4hen aooordii^ to its own peculiar' ma>» 
tl99d(%nd['rufos. For, although a person may possess knowledge 
of a mineral, yet if he cannot indicate with certainty the pcirticu- 
lar species of which he possesses this knowledge, he has gained 
Jiitle tttOms 'tbaa if ha- wm ignorant of it altogether. In this 
jSttj^isety fttll jnsdce has always been done to the effiwts- of ?tke 
zool^ist and botanist. The mineralogist alone has been less 
equitably treated, although he is placed exactly in the same cir- 
cumstanceSi - Two reasons may even be found, which might serye 
in sOthem^SiBm'ito justify, or, at kast^ tp eaosuse tins propeo^ 
il%r^-^S\m^rm^ that Natural History itself was not known ^ in 
<fact, did not exist at all ; for, what had hitherto borne the name 
of* Minerc^ogyyis not only perfectly diilerent from the natural 
Matfliy el' the nunkal 4i}ngdom> but cai^iot eveii be said to be 
« ^sitaMs at all, becanse it does not possess those properties 
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"whkh nre essential to every sdence. The secdtid raoon «|' tlM- 
6heitfi8tiy was imagined to be suffident fdr all those i>urp<)s«s^ 
which iris the peculiar duty of Natural History to peifordi.' - 

'Without entering here upon any discussion regarding the im- 
propriety of this latter reason, it will be cfcougb to observe, t\m 
expertenoe itself has already shewn its insolReteaey. Ch«misl» 
have not yet succeeded in determining the spcdes in Miiri«riitoKy 
bychemicitl means alone, which, nevertheless, is the coiidit'io 
9tne qiia nan : nay, the accuracy or incorrectness of such ^ de- 
termination cannot be properly judged of, but by compann<f iki 
remltM qfchemkal anedym mth specks idreaify detonfAntd^ 
aceordinff io the principles of Natural Histwy ; fbr, from sadi 
» comparison we find, that some of the bwlics exUiicted are 
mechanically blended with the normal composition, thai others 
are accidental, others isoinorphous, and so on. Expeneocehas 
long ago demonstrated, that these cbnakiemtidna must not he 
slighted in determining the chemical spedes, otherwiM 'We8b0iild 
find our^lves involved in all kinds of contradictions. If, there- 
fore, this matter should ever come to be settled in Chemistry, aa 
has already been effected in Natural History, it«oukl ofUyiuip- 
pen through the assistance of, or by comfpai^gAn witii^i llie ./iii». 
suits of tlie Natural History determination. ' * *v 

But, even supposing tliat the chemical determination of the 
specieff, and that obtained by the processes of Natural History^ 
should entirely coincide, and that it were practicable to infer the 
one from the other with perfect security, so thM the tpcciesiin 
Natural History might be exactly replaced ' by thriE^ieciGBaiClhB- 
mistry ; yet the latter science could not beemplo}^ in the place 
of the former, for determining the objects of its own iM(|niries, 
and of those of other sciences. For it is sufficiently e%'ideni> 
that for this end such properties should be seleoted anrjflt- 
culiar to them in their natural state, or with whidi>thcry 'faave 
been endowed by nature at the period of their IbrmatkiB ; utot 
such properties as can be observed and judged of only whWc. 
they abandon this state, or after they have lost it altcgBlher, 
and have been decomposed. In Zoology and Bcrtovy^ ikBKtwqs/Ui 
be eveiy leason to oppose feuth* it proceedings witb* tfibi'.utHMWt 
Ttgour, and still more so in Mineralogy. For, ni the anivlBl 
and ve{jeQA>le kingdoms these properties are changeable^ with- 
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out being influenped bj «xterDaV pow ers, during the whole 
t}mt,jl§6^ on durii^a part, ot* it^. cpntinuimce ; nor are tl^y ^ 
exacUyr.iVi alricstly separated as iiL the mineral kingdom, wher^ 

they ai*e permanent from llie very monienl in which the develop- 
nmui of lh<? bodies has been completed, and can be alter^ 
«i)0fkfbjjr l<he ioduepice of external powers. In this kif)gdoi)i» 
llifmrflpiieb they, form a hasU of oMute, eonstanqf^ upon ^rh)^ 
n^ictteBoe may be founded^ as unalterabie as the pro{>erties thenv 
selves; aud if, i!u reforc, we should attach a pai iiL Ltlar value tp 
iheir consideration, in any one of tiie three departments of NatUr 
MiUflitory, aiid» isonfioing oiuselves to Uiis consideration, yet ar- 
iiwe at' aceufBcy land oartaiaty m our detenniDatbnii or results 
intgeneial, it would be especially, aQd by preference^ to Miaerw 
aJog\- that the nielhr-tj in quLi-Liuii would .^Jply. 

Nobody would think of denying the constancy of the r^\^ 
af Chemistry^ .provided they have been acquired with the neoq^ 
My aooiviey^ For, as surely as a- mineral retains the. form ai)d 
angles, df its ctfystala, its hiudnessy specific gravity, and other 
properties, to the very uiomeiit of its decomposition ; with the 
aame.' idegrietJ of certainty. does it continue to possess the same 
diemifab constitution during that, period, without the slightest 
diange. The only difficulty is ascertain the true propoi;ti(^s gf 
'tfte ttiaiiiMrse^ which in many instances have not yet been dis- 
cox'erctl, as is demonstrated by the diHuciiees in ihe results of 
aDaiy^es ot tbe same muieral, of which every day furnishes us 
'iriih Jnwr otaiayJeSi,^ But the human intellect requires, that, i(i 
4ultdui^«4be.m!raet mults of analysis>.or the chemical cpnstitfi. 
lioiirafilwdiee^.ahoiild be.iu^ coustant as those properties which 
are considered in NaLiiral History; for, shouki lliis not be the 
,ease^ it wouid not be worth our while to occupy ourselves wjtfJt 
•llyeon^ iov any "Other ithan technical or eccmomical purpoee^. . 
• uAfrbia^ii€iwem» depends upon the essence of the two.sc^ei^ 
j«faemfldbveft^'.mid so far from throwing a disadvantageous ]ig|^t 
iiptiii chemical inquiries, it will only require to he rio^hily imder- 
siood^ or viewed from the proper side, to prevtjnt us from form- 
(ihi|p«rtDneotifi notions in . regard .tp th^ extent of Natural {ii^ 
PtOTf t and' Ghemiatry, twa W^Q^ . pr«^niUng , eotir^y ,di^ere^ 
•oli^ects, ^tiitbough operating, upon the same bodies. It is not 
diil^cult in ;^Iatural History .ta , an i ve at; ih^ i^j^ui^^tp ^;if^t^^ 
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iiiid certainty ; for every thing comprised within its limits lies 

plainly before our eyes, and only requires to be correctly ob* 
served and riglitly understood, — objects, for the attainment of 
which, we have many excellent means at our disposal. The obC 
ject of Chemistry is less pedpable at first sight. It is the product 
of ingenious operations, sometimes of very delicate ones, in 
which we call into action the peculiar powers of various sub4 
stances ; and it is necessary to be perfectly acquainted with the 
properties and action of these bodies, if we intend to form an 
opinion of what they produce, and not make use of one in place 
of another, in the same manner, as in an equation, we are enabled 
to determine the — only upon the supposition that we know 
the a and the b. If we reflect upon all these difficulties, so far 
from finding reason to complain of the present imperfections, in 
regard to the certainty afforded by the results of the chemical 
analysis of minerals, we ought rather to be induced to pay our 
•tribute of admiration to the high degree of perfection which 
this art has already attained, comparing it at the present . 4ay 
•with the state in which it existed but a few years agojr IU> .y^idii 
-K'ln regard to Uie human intellect, the value of the information 
derived from Natural History and from Chemistry, is absolutes 
ly equal. It is an erroneous idea, that Chemistry penetrates in^ 
to the interior of bodies, and, therefore, a reprehensible practice 
to reproach Natural History with being confined to their external 
appearances. It will always remain impossible to perceive the 
internal disposition. Before an object can come within the scope 
of our observation, it must first become an external object, ca- 
pable of being perceived by our senses. Hence, the analysis ofi 
a body does not disclose its interior, or its component |)article%r 
but only tlie exterior of the results obtained by the operations^; 
the substances themselves, and their relations to each other« 
The body which has been analysed disappears, as it wctc, &onil 
nature ; and in its stead other bodies are produced, which, as 
«uch, did not exist before. In the same manner, two or more 
bodies, if joined by chemical action, will disappear, and give rise 
to a new- one, in which they no longer exist as they were beforett 
It is sufficiently evident, therefore, that neither Chemistry nor 
Natural History, are capable' of disclosing the essence or the 
interior of bodies ; because this does not depend upon the sci- 
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It has very frequently happened, that errors committed in 
Muwiaiogy were diaeaverad and rectitied by €bfliiiiiBt3'$ 40d it 
hmAk m ^ idtisi btei jafcrnid, that .Mitralogy ift liot jngri<m>y«tf 
itiel&tetiibi{dnfat 1^ «ii|ipM of Ctemutrj^ aUwsttfeiyiwfcuit 

iiij^it9 results. The discussion «f the general velatioBS of . tliA 
tn^o sciences will fonii our more particular object at another 
time^ « cit( pr«Maty'W8'fib&ll eoniae ourselves (»4he kOonMderatiM 

iliyiigiiiteMd&^*di9)wiid cilher apoii the flMtlKKl used, M«4i|ioa 

the incorrect application of it. It can scarcely be said, that Mi* 
aerakgy^ as it has hitherto existed, provides a metliod for this 
parpoM ;> becmise this would suppose it to fae a fcwice. Mi* 
^tandt<l3bDftat]pieBdjr«ned(ito .Im detmnbed^ not fay Ayhiloeiiifc 
fdncal^MUd? r^dhv. itttestiga^on of iStmr properties, iNit kj • 
superficial inspection ; and this beinjg^ the case, even those met 
praetisad' in. the ready raeognition of jaiaerals^ must unavtotd* 
ably foil iid|ir»ann% vviticib.it ^imUlie My.lo^diiofMBar, by Iha 
i ip i ii uili i J i i i oflJaiyiidinitirit>.tgit • If w obalw dbctneliDBJirf 
tfa^lrgoiygafrdiwwiiiBtof.<tl»* fti^iS» mam 

disad^ai!itft?^eouf; •consequences of this looseness in the mode of 
pDocedurey^^we may rather i^l 'iuirposed that no greatec iiuia». 
1fipB9BlliariDMialioiild'iMW0 brai' oaniiiittad^i fant'thift wtMiovwf^* 
tnlftMtiiHdiHiilWt, jalbsr.lto eonttancy of waeAaA ipL 

lotted inl tbe^determifiataon of the species. Those errors chiefly 
ofigiaatf!^<ias» ifar as they depend upon an erroneous appiicai« 
tknt'ef ithe^UMithod^fiii the wish to..delenmiie individuflis or««»t 
l{ mmmtjn^* that ia xealtly 'ave wtsdaleimiiahb^ibaM 
ipr jitCRieloC tfaflir propoftim' caniiot .-be dbs crv t d 

sufficient accuracy, and in iiupposing tlicm in consequence to 
£brm eiliher distinct' species, or varieties of a speoies to which 
tbeyldd«oUMdii^{ byv«ilyaioanMtaiice, wei'aat iadsiatf 
iwagmmaoiHM' ^MiaBmimi ji lo haiiB aakcfi .* i^bufey tbaM[<dtaka ^nH- 
diaBppe^iBlitbaBa4>B^ > t d»^«w if t j an ^ Ait^ Mnww d f lgy' i 
not 'dc|bend upon its own peculiar processes, Jhad any foundation 
atjaU^ k . would reqaifie to (be possible to> dttmoostrate, that the 
MKinri4wiowaQludi iHinaiimliinuof *jiayeciaB» tinmB^Ugita:^ 
Mthdl^iiiwipoMiUfak AiiMlut br itnlf kmpomUb, 
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iMtunUiiBtorieal detemnnitkiii aifiifidB tfa* poUifc^-cow pfl i Muii^ 
Hi't«fereme to winch we famve to Ibnn our judgiilaitioiiitbeinft 

tnainino; detcnninations. • - • ^ t , , rvMr 

* Natural History, inasmuch as it is intended to ofi'ord tt<louo* 
isMxk to all other sciences that bear D^reaos to^natiiraLfim 
docttonii) by dttanmning their objeets» must poM M ixKnotf^ 
flerties apmi whidi depend th» poMbility ; the fhdiitf of ite ikp 
plication ; and, above all, the cciiaiiity iii its results. All tkuse 
propertki laay be comprised in one word ; it must be a sciensei^ 
which means on aggrtgaU efit^mncdkm of the smm hmd^and 
^jgHemaiicttlkf arrangtdf 90 as to yroduee the idMacf ^at^iMk, 
And, under this description, roust Minefalogy aho ooitoei tf i^m 
intended to attain its object. It is evident that this idea iias 
been but imperiectly kept sight of, or even totally disregardec^ 
HI -niany works on Mineralogy, which cooAain BOthingi else than 
m Biass of heterogeneous matter, without order^ > cnnoeotioByior 
mutual connstency of parts; without the^ eataUnhmMlt.of rdia> 
tinct limits between it and other sciences ; and without furnish- 
ing the idea of a whole. Perhaps the authors ot> many of these 
works had the weU-meaat' intention of effiesling' nortDh^rntham 
' liMft we are entided to demand ; and, for <that/ nastn^'innbitd 
their aim. They may now serve to fttraish a proofs that<if th^ 
do not possess the properties rotiuircil in every science, they arc 
not capable of arriving at the result peculiar to Naiiuial/iiisteigf* 
On die other hand, it will be demonstrated fattheir.ODi tthat^/4f 
Mineralogy be raised to the rank of a sdenoe^'nafiielyi, tnhtadhas 
a part of Natural History, it will fulfil every "demand in >rcgard to 
every science with which it forms any connection, and wili sf^t!^ 
as a sure- determination of its objects ; while tbaiJi^§hePisiiQ»ia]|o 
will not be neglected, of awarding a reprasenlatiiwircOQfiMiMiUe 
to mrture, of the productions of one e£ her kingdom8,i ^i5lMi^riin 
ftCCDont of the wonderful refjnlarity which it exhibits, anjcl Mj^s 
utility in.&cieDtiiic and economical matters, deservedly rank9)i|^g{i 
m the' estioMdiaa of the naturalist .• > \>r. .rrvsv'\i) 

' It viB not be^aecessaiy.te enter, ham- into «tttiiaM|efUMiesll>g» 
lion- of' the 'mMningithnt doghtflobe attaohed to the^idieafQfita 
natural produetioii. Yet, it should be observed, that the appii- 
cation of this idea is too confined, if ^we coasider as i>atural»^l|i^ 
doiakm^kim bddicb oii^ibbnil|iob«iitwd itastf-rhiMhabMitifta^ 
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dunihdwMtotiid'cirattiiidliMim and eamm of forawlioDv -A 

iKirobenof salts, andotlicr bodies, obuiinLd l)y the aid of Che- 
liiistry, would in thai case be excluded, and considered as arlifi* 
ciiitjpBodiictions, although the part which art, or the contiDui of 
mull,! taioMiia Uienr: fimetkniy is eatirdy limUed to the mm 
fmodaottiMtoi thoae ehacumstanoes, under whkli'iiatiiife may eK» 
ert, in j^roducing those new combinations, the same powers which 
enter into acUon, when the other bodies are produced. The 
pmpevties considered in Natural History have been so mipei£aet»> 
ft^obBee^^orantefttagafted to- these bodies, that, on this aoeotttity 
thwy^couldf 'not .be linade ate cf in the construction of «3r8tein»; 
and yet tlioy are among those, from the examination and deter- 
mkiation o£ which, according to the principles of Natural History, 
tCH^mistrywonidt derive the greatest benefit, and more especially 
imUs endeavotin to fix the idea of the chemical species. The 
knoflrledge*of' these 'bodies ifould also be highly useful in Mine- 
ralogy? l)'-tausL ihe frequerit (){>};( rtunities which they afford f<x 
"the <appiicaition ot the f undamcutal principles and general ideas 
^dh^ aoonoe,- would materially assist in demonstrating the ge- 
mtfblity^of-rthe fbrmer, and the reality of the latter, in order to 
iconvincc those who require a still greater compass of infonnalaQli 
thah 'tliat which at present exists. 

uifiNat^ral History attends most particularly to those very pro- 
.]pilffdieklwfaioh have been so rnneh neglected in these bodies^ and 
tevM'Iti mntiy ithich have exohiBtvely been called minerala It 
<-Co*iftiders lKKlii.s in that state in which they have been placed by 
<4hb toompleted action of those powers by which they were pro- 
^HeedU'^ V^s state is here called the natural state of a body, 
cib^s^lke'isdmpass or simultaneous existence of the propertiea de« 
'^kmm^i^mAtur^dMstoncal pr(^ because they alone fom 
♦the object of natural-historical consideration. If one oi more of 
''th^ properties may have been lost, then the body itself has been 
<j$tKlkd^ frote its^Datural state, and has earned tobeafii c^fet^ 
rfnaihirdlMH^rkal tnveHigcsHUm, This drcumetance deserve 
-Wlk^'i'Well attended to, in order to separate a«ch natural produc- 
^'lionsasare decomposed, from such as still remain in iluir na- 
-Uliral states- which is likewise done in Zoology and Botany ; be- 
i^i^&ifmmB h«»aheady suffiasntljrehfiwnt^hal.the n^lect 
«fifltMb<'<%ffMtie9'hwilieeh>f|^iic^ gveile|ii^erMFs. 
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feieii ommdenfl m dMnet«peeiii^ ^ tkcf ka^mwiMiiliyibMi 

considered as varieties of other sptcies to which they have scane 
rosemblance in their deconipu^ed state ; as, ior exaiiipk, &he d^ 
Maposed hexahedral and prismatic iron-p^tss, whicb -SMM 
empriMd in the species <tf |irisimKti^><iRm-^ >^ 
ibsUjto dispose the method Htwllf, so i» i(K>«iilto44it>di|qdldtl^ 
also to the decomposeu natural iirotiuclinns, the niclhod and the 
science itself would be amiiliilaied, from the incoiiiisit^acywiiick' 
inMdd be introduoed between its Tssioui^ depariments. In 
fimttty with the preceding-observatkiii^ tb# pramttB Mlm!$0 
kgy muit be cleared, and Its object dtfljeniiiMBd^ wUofctisMiMl 
in the natural-historical projtertic^, wliile the natural boclios 
thamselires are conudered merely na the bea^ers^ 4ke»^ prepajw 
lies^' •"b noqj. 

'9ead«i the iiatunilnstoncal properties,' vMMtsIs fdsoannni 

certain others at the period cf theif fbumatioil^ aad^stttnDrfthta& 
as long as they themselves continue to exist. Of thi^ kind is[ 
the ^MK)perty of manilestiiig certain pheooitteii^wiieR^i brQiigiit^ 
iMfer'iienam idnHiniBtanoeiS) aa»' Ibr iostiiMie, tdie ^imt^nnkp tA 
dianging eoleiir, of iittumesdiig; «f taeking, lfht9(kcpDaeMS 
the action of heat, of bting soluble in acids, nith or^w^tkbubeflvi 
fervescencei the chemical composition itself is also of this^natur^> 
It is necessary to obtain a criterion fios 'tha* strict di^tiootiimia^i 
these^ fkim tlie Batutwkhistenoftl propeMiies. >Tfai»(|niteinHii 
ftfond in the ttraunstance, that the kttor do not tttdntaiol ma^t 
pro]UM-ties but such as manifest no change either in tlie }M'op€fH> 
ties themselves, or in the substances which possess th^mrdui^jl^ 
theff dbemsttion or exanunation, but retain theie^lnatkurdbi^l^^ 
undcstmyed; whUe thoae aie excluded ^na ^theiiiatdiddliili^^ 
cal one^i, ulndi cannot be observed, unkas^-flhange be ffffvliiTrr 
ced in the properties (x in the bodies to which they.ijek^jp^, 
Whenev^ any one of the departments of Natuari^ j^ist^^^^igHT 
plarjps -these propeiiies in its matbod^ ii'tiJaolgrfgmGi&iflgj^ 
tnntelsiotiiidainesj is iniiBad up wiib.jolher jaracftwaf^Muil^i^UMIi 
iir^6tved iti all those <iHfficulties» of wbick Mineriik^j' hasRl<»^g 
«tood a warmnG; example. 

'But Natural History requires^ thaty Q\msm<mg tbosefpaByf^t 
-tiea whiidi have been dafinad above, as natuvaUiiitmvl pspppr- 
ties, a selection must be made in reference to the mineral king- 
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4mm^Matffmett*Mtm^ t TheiiB mce nineyab vliidii 4ieeti» » 
«tii^'«iidft>lciiM2^ otliera appw tfi tfonftfrioii viM mutml other 

imSwduah of the .sY2;/i^ description; others, again, are connect* 
^^i jiBtb such tndividuAi& as donoi idlme any agreement between 
Uimm'^l0iii0C(mr0d m x\aXuf2k In the first cafte» tb9 indini* 
fjyh <if f| faqmc^MWW ; tlviy lire imH min the last Thm «»• 
IMtMions^ hoNrenevi^caii braiade aseef enly aifter having previoWi 
ly developed the idea of the naturai-histoikal species. In con* 
fonaityj with the diifereooea here stated, minerals have been di&* 
tiaguiflli^ into simpk^ comptnmi^ and miaiedi mmerals, — a did^^ 
liiotiM»ioi the bigbw* impartanoe and utility, in neadenng all 
iIm dttMTtinaMs of Mincnmlogy mutually eonaiste^ A very use* 
fill cx^>nsequence of this distinctiuu alrt'ady is, thuL we iuay now fix 
upon tiiose properties which the individuala or simple minerals 
pMiinn^ when ooenfring atther i^one, or in various compoeUiaps 
aadffcnnrtmas^ aa thoae vilvMse consideratkm should form the qb» 
ject^jof/INallarAl > History ; wkwaa we qitist exclude all those 
which depend upon, or are produced by, their cuiupuiidun, or 
inlermixjtuir^ with oUiers i in the same way as, in Botany and 
2fi0cA^gi^/tbei«$hrteioatic inquiries of naturalists are directed tA* ■ 
mMulii properties of individuitis. Heno^^ the Na|ui;«i JJiBtoiy 
o#tiiein»n^ kingdom refers exdtinvely to simpk minerals or 
i^iTidnalS) and has nothiog to do with compound or mixed xii- 
nettea. Upon these considerations we must ground our idca^ of 
iriMt iai«ttltod 4faev Natural HistosiQf ]of Aocks, ii^. 90 for as tbepe 
aa»(f(«qpotttidiOK.aiixedniuianil8. . U ia.only th<» eonndera^oii 
o^,«bal>simpk; minmls eontidned in them that forms an ohjoct 

of^Natlwal' History, and it is on this account solely that rocks cn- 
teP^ihthiti the province of Mineralogy. Geology, thereiipyc^, and 
nMNhil kiitfeV'SBUsnee» u that whieb considers the composition of < 
rtfcwtali, ^ hteft/lp dtteraiine the cl a asi ieatk it t ^ol. rpfkm yfWkir 
though- l^fca], must ndt beeonduMtad ^teonding, to^tha ftw^ 
pl^ft^.'df -Natuml History, because whatever could be attained in 
tMi^#tty,'H«is already been elicited, or must he supposed to hav^. 

tWttW^ "jjbe^dciibf n Nfthiiial history. iif rocks <Iij|^li^ 
Mineralogy, thus appears to be at vanaQeefsMr thshliwiwi^ 

tached to tlu: expression itsdf.'' • -r -i , ✓ w.*: 

^lll' the &ame way in which the iildLvidui^l of the mineral iiinj^- 
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dom, or the simple nnncral, is the sole object of Mliicralogv ; so 
alsOy the natural-historical properties of the simple mineral are 
the only ones to which, in that science, ve ought to direct oiir 
attention. It U a general condition imposed upon aU. »qignflBi» 
that each iliouUl contnn matter of the same ktad only* .'^^i^niiy 
information, therefore, that Mineralogy affords, must JtmcftiMt 
Uic obaervatian and comparison of' the natural-historical pridtr 
pertks of' simple minerdU; as in mathematics every 
ment of information must arise from the ohaervatkm aad.flont- 
parison of quantities of the same kind. From a srmilantya^ 
origin ill tlic iiitWiijation, we also infer it to be similar in kind, 
and ill this consists the character of belonging to one and ^Jbyg 
same science. Tlie purity of the science also is depeiKjtej»t.i^|i^ 
on the nature of its constituent objects, as will appeals fransitfaje 
care bestowed upon the establishment of thmr general by 
mathematicians, which will, of itself, be sufficient to shew their 
high degree of importance. ... i ./^ ,i 

(To be conHnmd.) . \ ' > r 



Abt. Ih-'-^ontributions to the British Fauna, ' '^y Ocorge 
Johnston, M. D. Fellow of the Royal College of ^yn^^/s^fj^y 
Edinburo[h. ^ 

1. CIRRATULUS, " '"o^^ 

Cl. ANNELIDES— Otd. Afodes. 

Cha.b. Body elongated, roOnd, flattened on the ventral sur- 
face; garnished, parucuiarlv on the anterior end, wuh nu- 
merous long capillary filaments; each ring on readh side 
irith two setiferous papiUse or feet. ' ft . i .1 1 1 n.t rrru 

Oniw It will be remarked, that the choxacten assljppied to'^lus 
liunttcck have not been tignraualj adopted' Had that beeii don^^ . ihe,poecieB 
aixNit to he deaoibed would have had a doubtful daim to a plIaiM in it; a&d, 
^ nther than conitltiite a near gqiuB, I Jh^ve not hesitated to give a greater k- 
titttde to the generic character, — the ntote pirticuhuij einoe I<amaick himself 
has recogoisod the rtiLaltki^i which the /Tef^^ (an 
animal evidently of structure siiiw|iff to. pun) beps to his dmUidtu* The 
fdUoving additional duuracters are common to the two species we have ob> 
served, and which do not seem to have been hetetMfi &^tb^Sbe^^i^ hxu 
Jtaah natanlist. Th^ body taim a liHk^owoida e^. t«liei|^tr^lind is ca^ 
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pable extduton. Tl» laouth is naked, nearly terminal, placed under the 
^t ^egm^^ which may properly be considered aa the head of the aiaiaf], 

and which is marked on each side with a curved black line; but no eyes are 
perceptible. The two next nngs bear neither filaments nor papilkew From the 
arttierior margin of the fourtli, which becomes siuldenly larger, arises on each 
fMe a 'bundle of filaments, generally more tortuous, and of a paler colour than 
the othei-% which arise from the sides of the t'ollowing rings, down about one- 
tit'th of the length of the animal, and a few remote tihimenls are dispersed 
irregularly on the rest of the body. The filaments take their rise from near 
the back, some from the back itself, are about twenty in num1)cr on each side, 
worm-like, tortuous or exten lLM?, unecjual in length, the shortest being placed 
antenorly, but the gi-adation is not reguhir. They consist of a large central 
vessel carrying red blood, surrounticd by a white gelatinous transparent mem- 
brane, and are consequently of a tine red colour ; but this is liable to varia- 
tion ; for some, particularl\' the anterior fasciculi, are often quite white, and 
others, again, are occasionally .-.potted as from a partial stagnation of the blood 
in theni. There are a^o two rows of papulous feet on each side, armed with 
a few short unequal bristles, and at least, in a great measure, retractile. The 
ventral surface is tiatteneil, marked in tlie middle, from the deeper colour ap- 
partntly of a large vessel or intestine which runs from one extremity to tho 
other. Anus termiuaL 

1. C.Juscescens, Body of a dark-brown colour. 

Hab. Seashore. Under stones in muddy places, common in the ne%h> 
bouxhood of BerwidCi 

Dsi^ T^jy when extended, three inches long, thicker than a ^ww-quill, 
of a 'mj bpiwncobur on the bade, stained from, the internal viscera; venlnd 
Miid^tf a^3f^lIe«iflb.bro«n. 

S. C. fiavcscens. Body oi' a ycllowisli colour, much stained 

from the internal viseem. • 

Hab. Sefrshose. Zn muddy phces inth tiie preceding, and equallj com« 
^ mon, Berwick. 

^^''^ Bes.'' ^This u of the same nze as the preceding, from wfaidd it appears to 
VtfddKS^Sei^y 'distinct It is of a yedow colour, much stttned on the back 



^mnithe'daiic intnal viscera. One or two of the specimens we eaamined 
wefe mottled on the back with orcular dosdj-aet spots, so snuU as tf> require 
^ a magnifiej: to see them; but this character does not appear to be unitom. 
''TfievSo^^ stir^ceb much of the same colour, but not marked, unless in the 



mu^le witid a^meamn line. 

»;Ti 



^I nj; ; M ai 6t;Tt| ». . : m . . . • • . . ..J i;nf ^ 

CY. CRUSTACEA.— Ord/MALACOffTRACA: 

' * ' Leg. EbRIOPHTHALMfA. 

-ill, • 

.1 Char. Antenna; four ; the superior very short; the itiienor 
* I i rnearly afr long as the body. Body linear^ of nine segm^ts ; 
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' L tbe^^DurfiiKit and tke ibur iasl short, traosverse, and 
in|;' appenda;^ the mid one naked, half the length of tike 
bo4> l4fgs of Ura fun^Sy thos^ attacbai, tti^ th^ jv^lflpf^ 
segments fbrnied- f«r Mriw^Dg, and tlioM tenAe^^ioi U wIflr 

for creepincr, C iiidai segment mucronate, with* two lamelkl^ 
beneath inclosing divided stiles. - " ' 

.WMMlvItUak».bftx«ft»Ml «jtkfKopiriatjitorflaj.gtiiw i»te 

-Aonlir in iiniiming'it a*ii]MB>i]i tha avitaBM InUL'HBiibtlM niidaiilfcMMnilMk 
jfrtkygrf haitinlii fhn Irrfffffr tf Tnitnni;! Tt nBrrwiintltiitfcTOprin ^"w 
iM4iaipoiUte|tf iteutmttin&ajMSy and rf tlM owidtl nipiwiiit, litfAi 
■■rtiii^fl film c andleMii la ikB Atmrn- limtUttm aAvmey^wmmMjk i B«al 
twlhtf* ■fniirintri intih tiit Cmiitmnii tii bti niiliilji lnwiaifiiiiwiitiniiai 
- If we are to considec, at I prwump we are, those parts only as £Bel whidb 
are attacked to the body (the first segment on the head, and thm last on the 
tail being excluded), then the Leaeia will have only twelTe, thM» fain ftmBod 
ftr swimming, and three for creeping, placed at opposite extremities, and se- 
parated by a wide and naked intervaL On the under and posterior jpit of the 
first segment there are, however, two pairs of organs, which re8em|ble the 
swimming fcrt in every thin^, except in being shorter and thicker. These 
may be considered as auxilitin' mtixillrs, and they f^cem well nffnpted to fulfil 
the purpogos of such; but that they have the proper form and location of these- 
organs, as determined by Savigny, 1 will not take upon me to allinn. An- 
other singularity of the Leada is the middle segment, resembling in form the 
large shield of the lobster tiibe, but peculiar iiLhayingitaltexl to it neHiiier 
feet nor other appendage. ■ 

This genus 1 have named in honour of l)r T,efl^h, a imtiiraUst who haa'i 
contributed much to the progress of Zeolon^y, anrl luore jjartieuiariy to eilV* 
knowledge of that clas& oi auimais to which the Leaaia belottgSr . < > ' • ^ 



BlBSi Bodj linear, subcyllndiical, one Inch and a half firam tlie^p of 
•ntennae to the opposite extremity, of a dirty white colour, spotted with br^wn. 
Anteniue lour; superior approximate at the base, on a aufaglobuEBur peduncle, 
Ibur-Jolnt^ vitli a few minute haira at the apex ; inferior, nearly aa long as 
the body, crustaceoufl, tapering, with seven jomta, of Vbich tlie first Ip yery^ 
ilnttt;' tile next twice as long, the third and feurih stiU longer an^ nq^y^^ 
equal, the three terminal abort, with minute jqnnous faaira on rae mternal 
maigin. Headlaxger than the following wgment, with dilated sides, and two, 
amaU tubercles between tiie eyes; below eanying two pairs of aumliaty 
fnaxiUff' ? similar in structure^ but shorter than the swinunii^ ijyes ' 
twc^ sessile, distant, black, reticulated. Three first segments short, tzuis«* 
Terse, with a dilated process on each ude that overhangs the tubercles, from 
winch the swimming feet arise. Swimming feot equal, three pairs, five.jointed, 
jmnts elonga te , and ciliated on their internal margin with long wUle hairs. 
Tiie next sq^ment (the fifth, if the head be included) is veiy laige^ equal in 
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Wogjt^ to one half of the body, rounded and slightly tuberculated on the dor- 
sum, and with a tuberculated ridge on each side, sej)arated by a smooth line ; 
ventral a.si>cct smooth aiul membranous. The three segments which follow 
are short, equal, transverse, bearing each a pair of legs formed for creeping. 
Vheae arise within a cup-shapetl tubercle, are equal in length, of six joints, 
im:|.^^ed wUh a claw. The joiuts are emarginate on the superior aspect of 
their tarsal ends, to allow of freer motion,—- the femoral is long, the three 
tibial axe ihort, and nearlj equal, — the first tarsal is twice as long as the se- 
^oafly ittirir»wrirtha«thww» ^Hwdil aafrnwit aqnal? is lengOi to .tkMJuee 
{lraoe#Dg, oompoMd ^ tvo i—fttrtil^tff pieces, angukted, witli S ftw«MH 

Irtiid hj a irtrong triangular spinous paonMi* Oii*tiM 
vtvitlinepr «bLoog sMtieabk pittas^ paintfd htMpd, joining 
U\vaLmiiAakB% thaee "pairs af wliile gtociCMW TluiecMifllil4f • 
alalk,' whiefaiopfotta on ita end two •equal flattaoedjoiiitSy maveaUe, totnlk 
Ai%<fci]i8tci«D ttoiriidea, aad mniMlBd apieaa, with kqg briftles, vluchCK 

idUaliMl In a piifthiatn mmmt. the i 



*U i t i 

• • • J 



.... - .... Cj«« MO}.iLUSCA- — Ord. Tbachelipodes. . 

^1.. F. harvkemis. Shell ventricose, while, with longitudinal 
f^)[:b^oweU,rib8, c(;uiunued obliquely across a fiattuoedt sgfoce 
^itti/immr-^iedbwaAmt.kfSi^ tttghtlir aamdiiig. • • • .» -^i 

. Uab. Se»<o«st, near BerwicE. 



i<3MBBk- Shell white, half an inch long, and one-half as broad, with six whorls, 
divided by a flattened space, and longitudinally ribbed. There are thirteen 
ribs on the body-whorl, finely furbelowed, projecting a little at the suture, 
temunating on the beak, which is produced, and smooth towards its extremity. 
The indented appearance of the ribs is produced by obsolete transverse striae . 
crossing them. The ribs do not terminate at the sutures, but are continued 
across by elevated striae. Aperture round, inclining to oval, with smooth lips. 

^^Oast ^The sliells of Great Britain have been examined with so mudi carei 

give this species with some hesitation; but at present, after an atten-* 

tiVe examination of its characters with those already described, I believe it to \ 

bcMBttw* ^In, shape it resembles the Murat ban^hu^ but in other characteife it , 

a^mMd^^ neei'ly the M. gracilis^ from which, however, it differs in heii^'^ 

header in' proportion to its length, in having fewer whorls, in Iiaving no co- ^ 

loured band, and in its ribs bcinir indented and continuous ; whereas in the 

M.^acilis, thev "are separatctl by a flat space at the upper cstrcmitv of each 

and the tran8\^erse striie are there continued uninterruptedly in a spiral ^ 

direction up the shell." — Dillwyn'a Descriptive Catnlojmy p. 7-12. In our shell * 

there is no appearance of spiral striae ; and the elevated striae, which cross the 

flattened space, are to be considered as the continuation of the ribs. 
Jb.)'* . : *^ '.v • • » •. » 
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4. TUBULARIA. 

Cl. polypi.— Ord. P. vaoivati. 

1. Tvb, tubifera. Stem unbranched, projecting from its si4es 
trumpet-like odis. PL III. Fig^ 12. and 3. ^ 
SUi. fiiitioomf actf Bcnridc Qb • mmU mMTirirti of the oenuft ifafah 

^^^^^^^^^ ^^^^^^"^^^^^^^^ ^^^^^P^ ^B^^^* ^W^^^^WW ^^P^^^^^M ^^^^^^^^^^^^ T^^^^ ^pi^^^^^F^^ ^^P^^4^^^^ 

Date. Stem Msaxody half an indt in height, roiuidy homj, tulralar, Id- 
dfatinctly jointed^ imlmDehed. Tht ceUs atiaa ftom all'rf&i of tiie ttetai la 
an Incgolair mann^, and appear to thanaM aje lUw iltHatHmdMH • 'Vitf 
aM flamMf at thriv af(||^ tosfg^ taimhr^ iritfi niMdi ovan^pajtajMl^apiillilfi^ 

Qaa. Of the aeren ipedaB desccibed hjr LamouEoux, them 
no one which can be oonfounded with this. 

5. DISCOPORA, Lamarck. 

1. D, trispmoio. A suborbicular expandon, with cells radi* 
ating from the centre; cells dosed by a membrane, and armed 
an the lower margin of the aperture with three long spines. 

Hab* On the Lilhodes spitukia. Coast near Berwick% 

Des. a thin, calcareous, suborbicular kiyer, three quarters of an incli in 
dixuneter, alfixed by its whole basis, but when dry easily removable, of a white 
t silvery colour, with minute yellow dots. Cells in rows radiflting i'mm the 
centre, small, horizontal, with a raided ] omid aperture, which is closeil bv a 
brown memlirane, whence the dotted suriaw it presents to the naked eye. 
The cells are divided on the uppef £^4^ and on the lower irmed wi^vft^^ 
long stout conical spines. 

Ops. Tliis, in the aiTangtinent of I,;ui"inuroiiXT is either a Fluslra or a 
Cellepora, but in neither of these genera do I find any spedea liable to be mis- 
taken for it. 

• 



Aax. III.— 'On the SodedUe of Vesuvktg, By W. VLAiDfk^kBf 

Es(^. F.R.S.E. & M.W.S. 

The interesting and novel varieties of the Sodolite o€ Vesu. 
Yiusy which I am now to describe, are preserved m the Rifiyal 
Museum of the University of Edinburgh. They were pointed 

out to my attention by Professor Jameson, who had arranged 
them with Haiiyne, whidi substance appears to belong to the 
same spec^ies* 

The crystals are distributed in drusy cavities of limestone, 
and assodated with grey felspai', pale green mnca, calcareous 
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spaf) and augite; the latter of varioris tints of colour, and (jften 
even perfectly white and transparent. They possess the ibrm of 
i3odeoiihedioDs in oombinatkm irith the hexahedron^ dongnted in 
the direction of one of the f honibohedral axes, as tepfesented 
in Plate \ 1. Fig. 3. Very often, as in Fig. 4., two of them 
are joined in a regular composition, parallel to a plane, which is 
perpendicular to one of the longituciinal faces of the dodecahcr 
dron, and at the same time parallel to the lengthened axis. Re- 
entering angles ate thus produced, oootiguoua to the s|Mfiea of 
the lengthened groups. T^his kind of compoentioii is not un* 
common in red silver and other rliombohedral species, but its 
appearance is somewhat difl'ereni i'rom what is generally observed 
in the tessdlar forms, in which the junction of the individuals moro 
frequently takes place in the direction of a face of tlu» ocfsiie^ 
dron, as in fluor. In blende, in spinelle, and others. Those 
crystals, whicli I could detach, were too imperfect to allow of 
being measuj ed to the last degree of accuracy, in order to ascer- 
tain whether all the angles of the two forms be really ^ W 
tad tW'i nor could any thing more to that effett he inferred 
from any particular symmetrical character in the distribution of 
additional facets. Fi^. 5. shews l he most compliccUccI of these 
crystals, but its greater portion is engaged partly in another in- 
dh^dual^ liirUy in the sutramdidg nufttrix. If cdnpletei on aB 
sides, it wouM produce Fig. 6., irhich represents th^ oomhimi. 
tiod of the hexirffedron, of the dodecahedron, and of a tetrago- 
nal icoiitLirahcdron. It is the more pr()l)al)le that these forms 
belong to the tcFsular system, as there are also crystals which 
shew this kind of ooriiposition m the perfectly^ i^hrte abdadite 
from Vesavius, a variety which I long ago sSir m fhe pvMic 
collection of the lohanneiuil at Gratz, but which is likewise in 
the cabinet of INIr Allan. In some of these white crystals the 
eomposkion is repeated parallel to all the faces, which are per* 
{Madidiilar tiff the lateral pkioes of the dodecahedron^ mi pose 
ihnough the tfxisi and thim the appeara^ of f igi 7« h pro. 
duced. 

Cleavage takes place pretty distinctly parallel to the faces of 
the dodecahedron, but it is much interrupted by Concfaoidal 
ftacluf e. Hie suHace of some of the crystals is rather smooth, 
but dioes not possess much lustie, which is vitreous; more gene- 
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rally, however, the edges are rouilded off, and the faces of crysj^ 
tallisation in const'quence curved, so as finally to obliterate the 
regular form altogether. The colour varies iiconji^fi^j^^j^jjj^^ 
wlwte^ through aeveral shfui^ of n^^Iltajiprgpef| fljfl J^er^ifTOh 
g;reeii» tp a fine sky-blue. Thi^hardness 19 =, {;,^,to,^.((^cjf uS^ 
tcde of Mohs, between apatite and felspar, much nea^^tl^^ 
latter, from wiiicli it can be scarcely distinguished. It^rees 
w^th the iiardness of sodalite. Also th^ S4)eci£if jrij^^^^j^ ^M^t 
ut th« present instance is fiur moj^ unpofti^it,. ,8)gpe^ ly^f^l 

jBodaUte^ having been found in a detached, crys^^ iwl^^^ ]^^ 
a little grey felspar adhering to it, ccjual to ^.349s ^t^^^. 
specific gravity of the Greenland variety of sodalile is = 2.^^^. 
The blue varieties of this mineral are general^, co^d[^i^,^flg 
Haiiyne* 

The comparisonof these varietiesisintinia(ely connected wi^ 

question, which has been sometimes diseussed, Whether Sodalite, 
Spinellane, Haiiyne, and the crystallised I>apis lazuli, really pos- 
se^ characters sufiiciently marked, to in^^f^ us Uj^ i^sidof them 
as distinct spieies ? I regret that I |paye f^otlhad ifn yipppftunity 
of consulting Mr Breithaupfs ob^|ryati<nnSj in.^^s r^^ jwh^ 
has been at much trouble in ascertaining some of the properties 
of the minerals above mentioned ; but I had much pleasii^re in 
finding that Mr Bergemann, Professor Noggerath, and Mr Von 
Grerolt, in an excellent memoir on this subject are'of^ ^[»nidli 
that these substancesi pacticuJarly the Hai^n^ an4 the Spinel- 
lane, or Nosean?, from the lake of Laach, rorm varieties of one 
and the same species, as is there demonstrated by an accurate 
investigation of all the properties of a very complete collection 
of these minerals. ur.n D^-n ol 

• . . . H /ill ffi aiolom 

Abt. IV. — New Corrections far the Effects of Humidiiffim'ihe 
Formula Jbr mectmring Heights by the Betrom^teti ^''By 
Adam Ai^DsasfN, A.M.P.R.S.E., jEUctor6f''^Aci(i 
demy of Perth. Continued Yd. XII. yk' Mft '">f^')q' 

HE results of a great varic^ of othW«)bservation8, to deter- 
mine tlie elasticity and relative tension of atmospheric tvapoi^r^ 

* Noggerath*t Gebiige ki Rhdnland-WeitplnleD, vol. 11. 
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on ¥Mh^ Jb>' mtasuriiig Heights hy the Barimeter. 5^25 

j>a}>er, 

fffi'tSt^^h the tension of vapour, and the contctnporaneous 
indications of the hygrometers of De Luc and Saussure, as de- 
diiced from the observations of DuLong, and the investigations 
of BTiot I sd^ th^ii the formula I hate proposed may be r^arded 
a3 ;sQfedentfy a^iHMl^'ibf ascertaining the hygrometric state 
ctPW^ ftl&l46Si(>hei^^^ by means of data which cannot, like those 
jf6riiihhed by hygrometers formed of organic su])stances, be af- 
fected by the age of the instrument. All that is necessary for 
appli^6ii of the method, is Daltoo^s table 
i^VbSt ^b^dty of vapiour^ and two good tbermometers. Lest 
tfe iilim<i&cy of the' formula, however, should be considered as 
an objection to its uso, I shall reduce it to a form which, with- 
out £Teatly affecting its accuracy, will render the analytical ex- 
{>i^^^2|i^inVoIved by the problem, capable of solution as a sim- 
pfe t^u^pM.' Tot ibid purpose, let tbe expressbn 

yk-^A'CF' — ./) + B (F — /)* be reduced to the form 
^ia0ly^i|^ (F —./) + B (F — /) (F — ./), and let the value of 
In^i^deduQed^ from the hrst approximation ^ = A (F -7-^) 

WB^i^ , fiuba^butedtfortfaat (juantily, luiiie term B (F 

noV -li/. ; 

Q^iaa^v^W^ thus become -jj- (F — /), and we obtain 
-•""f '^'^'fe A (F + (F-^y); • 
,Ji;-,„ r>. 0, ..J I, A + ^) (F -y). 

aoiJiwiloo •jt'.»J(|i.v.'. " .A,/ . 

To asoertun to what extent the value of I wa» affected by 
changes in the atmospheric pressure, I inclosed the two thermo- 
meters in the receiver of an mr-pump, and found, that, with va- 

Agrees of exhaustion, the difference between them was al- 
^st o^ljly i^^the inverse ratio of the dens^t^ of the ^ir. H^nce, 
i|9llt®iffP#<^n^ A ai|d 3 be fixed at ^ pressi^Te.of thirty 
inches, ^}ia?|e,if9de|: any other preswtff . . . : . 

,=5(A+»»)(F-y) 

J .1 .[» i»> .XT I. o V. A/ :• ... 

tllfo i^iMlMNi we deiifre 

h ^ 



F — . 



SO 
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Uf Andmon's CorrsdkmJ^ the SjMs ^fHumiU^ 

To determine thecoelficient8AandB,twoequationioftx»ditioii 
at least are necessaiy. The obnoparittmof "the results tif ft 
dfiraUe number of obaervat»»» ibade under eteiy tanety 
tempenMnTO aiul buimdUy, g^ve A = 86 and B^= — : jre 

.A 



thus obtain. 



or 



/=F 

J- 



This expresnon, remarkable for its simplicity, will be found 
to give the elasticity of atmospheric va}X)ur nearly the same as 
that formerly deduced. If we employ the same data as before, 
the barometrical pressure being 30.4 at the time of the obserra^ 
tions^wehave • ''J^' 



The fornier mult was ,%8^ m., dWfering, ijqm tji^ }atter only 
.001 m. 

The elasticity of the atmospheric vapour being knovn^iiifris 
easy to derive froiq it tbe F^igbt pf the absolute quantity of 
moisture contained in a given volume of air. Let ^ be. th^ ejas- 
tic force of the atmospheric vapour, cooled down from t^e k^al 
temperature ty to a temperature t, at which it just be<;'ins to pass 
,to tlie liquid state, then the vapour will be ip th^ n^aximtim 
State of ten»on for the temperature t. But» acooriling to Ihe 
experiments of Gay Lu8sac» vapours, so long as they refftiit ^^ieir 
elastic condition, are expanded by heat, precisely in the siitne 
manner as the gases ; that is, .00208G of their vojunje,^ regard- 
ed as unity, lor each degi^e of Falir. ' ' ' 
Hence, vapour, whose mi|ximum elasticity at the tempe^^tiire 

f is ^, when raised to the temperatiire L will havp its da^tsfdty 

. • * J ill* 

increased to <p (1 -f 002086. t — t) ; therefore, 

Here, indeed, t is unknown ; but an approximation to it may 
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'jhiti>lMaiiidd) bj takiiag- Uie lempecature at which J' is the maxi- 
mWitwnoii of vapour. This, by Dalton's table^ ia 4^ vbm 
jf Hence in that piuiiciilar cm, 

= l4--00o^(60- -4^ ) = tSt5 = -^^^ 
sponds with the maximum tension tor 4F. If greater preci- 
wm be sought, the calculationiuay be repeated withr = 41, when 
f would be found it7S, Now, by the eaq^erunentB of Gay 
Lussac, the weight of vapour is to that of air, having the sanie 
elasticity, as 5 to 8 ; and since the weight of 100 cubic inches of 
air is, by the experiments of Biot and Arago, equal to S2.9 
grains English, at the freezing point, and with a pressure of 
80 inches of mercury, the weight of the volume of vapour at the 
tempeniture i> and underthe pressure ^, is, in grains, 

I X 32-9 <P '6854. ^ 

" 80 (1+ 002086. T — .32), 1 + 002086 (r -^2) 
When ^=:.278 and t=:41, we obtain from this expresdon 
^18867 grains for the weight of the moisture in 100 cubic inches 

air, completely saturated with humidity, at the temperature 
of 41". Lastly, since the actual temperature of the air was 60% 
.the weight of the moisture in 100 cubic inches of jur, in the 
stateb^lilatadon it undergoes, byjiassing fitom the temperature of 

. 4l'.te60'.mUbe --j-^^=^ or 17671 grab*. 

The temperature t is the point qf depositwm^ and Is some- 
fij ^pjy (jl^nominated the dew point It is scarcely necessary to le- 
luark) that this pointiaessentially dilRsrent finomtbe temperature ac- 
^ quired by the thermometer, with the moistened bulb; nor should 
jl have thought of noticing the distinction, had I not seen them 
wy erroneoudy confounded by Mr Coiebrooke, in a paper con- 
^j|,^ning Qumy judidous meteorological observations, which he pu- 
.| Jjj^sHed in the S7tb Number of the Journal of Sdenoe of the 
Royal Institution. More mature attention to the subject, wfQ, 
" satisfied, convince a person of Mr Colebrooke'*s discernment 
^philosophical attainments, that the temperature of the 
' moistened thermometer can never reach, by a very considerable 
range, especially in dry air, the point of deposition. In the above 
example, which I have flo amply ilhistnded, the pomt of depori. 
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M8 Mr Aadenon'a Ccn^4ikn$j9r^J^lii^^MumUUl^ 

lion is 41% whereas that, qf tU^ iwis^n«54- th?WW^F,fWP 

Ac^illg toq^ focQQula, tl^ greates,t ^j^efmt^tl^ff^ ^ 
place ^tw^n a, dry mid minteaedi diftnpomet^t will ^d^tb( 

be when /^a. In this ca^e F = tg|zril, "Vbic^^ vjcj^ 



tiw 1=1^5^ Heiic^inair«ba5lut»ly4fj'atih«.te«pkiii 
• tttie of we ibotdd have, when the bftrometer stands ai^ 

^ =-WToK = ^'"^ "^'^ greatestp^ible 

depression ot the moistened thermometer thi|t can occur iv^en 
the temperature of tlie air is G0% and barometrical pres^ui;e,^(3!0 
inches. • '-p « i.. 

Having thus furnished a wple and accurate method of dfi 
tenmning the elasticity of atmospheric vapour, I nowres&meme^ 

consideration of the corrections which I proposed to apply to th^ 
barometrical formula, for the measurement of heights. , The 
first Gorrec^n I noticed, bad for its object to reduce the^Jgrgjj:^ 
su|ses at ihe two stations^ to what they wbiiW ^.}^ 
were present, and tben to apply a coel&ient, adaptd^^to^ to^^^ 

tb^ one commonly employed, 1 4« '00244 ^-^f >«irilf^ov ffflgr) 

tins mode of proceeding, the pressure of the v^pdurlbein^^'^is^^ 
engaged fhim tfaiit of the dry air, the geometrical progression!!' 
which only applies to the latter, will be restored to the strata of^ 
the aerial columns, and a corresponding coefficient for the ^evi- 
adoti ftom'the standard temperature, introduced into the forl[^ 
inula. 'Let thevelbre, denote the elastic force of vapoiv at tti^ j 
low^'-staiitm, where the pressufe is 6; and/' that at th|e Hi^r^^ 
where the pressure, corrected for temperature, is Since ttie' 
weight of va^ur is to tliat of dry air, under the sainp prcisjui^. 
a8 '5° tty B"*,' tbe weight of A certain volume of vapour 

that .pf an ^ygtal.wlume of At tbe lower ^tiouy asi^y^ttei^ 

This relation would hold through the whole length of the at-' 
mospherical column, if the moduli of the vaporous and aerial 
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that, on account of the more nq[nd decrease of the demily 61^4^ 
pmir, its tnodfllttit' ifMise bfe 'abcm*n^i&&i^*^ of ^toddidus 
of air, the weight of a column of vapour, whose elastic force is^ 

air, whose elastic force is 5, as t ^ s J> sJ 

« o o 



tmit[mmtifit *HtiDef the .w^gfaft.of the ooldnui dry air i 
Iftwor ilation^ witt be to that at the higher^ at b^-^f p9 

' Be^des the correction I have just expkdned, there is another 
of "pcdftap^ stilt greater importance, connected with the elastic 
force of- yapour, and the dilatation of dry air by moisture, which 
I shall now proceed to examine. It has been long known, that, 
when a portion oC water is allowed to pass into the vaporous state^ 
un^eir 'a ^^eoeiver containing dry air, which is cut off from' all com- 
li'l^ica&j^ the atniosphere, the elasticity of the vaporised 
atf, whep a' due quantity of water is present, is augmented with 
tile liicrease of temperature, in a much faster ratio than in the 
case o^ dry air. The first attempt to detect the law of the in- 
ia4»&^^o^ we elasticity thence resulting, at least with imy thing 
^\^G^9ffimoa^ !06bbm to hAjd hsm^made : hji QmenL Aoy, wto' 
published the results of his experiments on the subject in the 
&Hh volume of the Philosophical Transactions ; but, as he was 
a^lg^petbcar ^gnorant of the law by which the elastic Spfce pf . v^. 

P?,VTJS^^'^r V^^^ tempei^til^ his expmo^ 
though ^TTonned with gr^ care, only • serve to oonvince us, 
how ^much manual labour may be expended to no purpose, in 
plul^j|ijbic^ researches, when they are not guided by a ^TOp^^ 
di^jmination of the various circumstances which Uftfy ajCect 
theij^si^it^Vltis^ and Gay Lussf^;, 1>H( pppre^e^, 

ci^j; to t^e former, that we are indebted for an accurate iny^ 
tigation of the subject. By their experiments, it has been dis- 
tin^tl^ ^tabiished, that the elasticity of a mixture air^^md 
pmir, so!liong as' the latter retains its elastic condition, is exactly 
e^^uDo th# joint elastidtf c€ each of them, taken separately. 
Thus if V represent a oertun volumn of dry air, at a particular 
temperature, and under a given pressure b, while denotes the 



tension of vapour at the same temperature ; then, if tf repn^fH^ 
the enlarged volume (still at the pressure 6), which the ait 

bdiig inversely as its bulk» will be expressed by b If to ^fife 

V' ,t Ion 

there be added the elasticity of the vapour, we ol^tan 

h +y for the elasticity of the mixture ; but, since tlie mixture 

V 

18 supposed to be at die pressure 5, we hmt b yp^^/'ts 'b^iiadm 

Hence tJ^e enlarged hulk of air b^^ the humidi^, is io ifs e^ 
^tud buUc^ wfim perfectly dry^ as b to b^-^y or as 1 ^^^JLi. 

to unity. From this result, it is obvious, that any portion pf 
an atmospherical column, having in admixture with it, a (^uan^ 
Xy of vapour> whose elastic forcQ is^ must be increased^ 

iu the ratio of 1 to 1 4- r™^> its original length in tbd dry state 
being unity; and that, conse<]^ently^ since . t}ie depsijy. gjf^ 
ttr it inversely as its- buHi) aooeffieitat fi#"dw^fitfni'l^ 



nmst b^ applied to the b^^^osietrical foripula, to opmp^nsale for j$e 
dilatation of the atmosplierical columns by moisture. In applying 
this correction, the most convenient mode will t)e.^^^t^^iji^^p, 
in place of/, the xs^&qxl tensiqa of the atmospfierip yf\ppu|r,yt | ^ 

upper and lower stations, namely, and, in hke manner^ 

to substitute for 5 the mean of the atmospheric pressuras^name. 

Ijr, • W« An* obtHD 1 + . ^ ^ M^, fmjij 

to have been determined, in the case of the correction formerly 
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oil lAtf iT^rf^ >eir fltmiM^ 

Aspfauned, the £ormfttioa pf tJm ott^^a^ r§qu\m, v«ry lit^ 

. TIm «fM» fiMtiUh with the wimAoiib I hm pvopoMd, 

and demonstrated to be necessary^ will assume a form wtufih will 
not be greatly more complex than that whit li ii iormerly pobses- 
.■ad, while it will oertaiulj be better adapted «^ the varyiog 
Gonditicnw the atmosphere* If h repves^att w before, th^ 
difference of ebration in fathoms, we have 

h^TVm [i + XKHoae ('-±1- «)] (1+ ij*^.^^,) 

in which | is the temperature of th^ w at the lower statioii, <^ 

that at the upper ; y the elastic force of vapour at the lower sta- 
tionf y that at the upper ; b the iieight of the mercury, in 
tochesy at the lower statiop, baving the temperature T; and ^ 
the oorreoted height of the mercniy in the barometer* at the 
upper station, reduced from the temperature to the tempe- 
raturc T, by muluplying it by the ctK-iliciuiU X 4- .000103 

To bHug the formula with the^e corrections to the test of 
^^j^Ment and observation, I made chpice of a sloping hill, in 
t]ie parish pf Mouliii, which rises, by an easy ascent, ffoxsk a flat 
an3 exlensive meadow, on the left bank of the river Tummel, 
to the height of about 1000 feet# The point which I usually 
-^laployed as (he lower station^ was nearly ^60 feet above (he 
fiver; aiod ttom that pcnnt to the summit, the profiile of the hill, 
'dli the sUe by which I generally ascended, was composed of a 

^'jimiTTn — ^ ' ' ' — 

• The physical princ iples on which this coefficient rests, furnish a satisfactory 
• CSI^nation of a iijct, noticed in a contemporary Journal of Science, by Mr Bab- 
bagC) namely, *' That when the lower observation is made in a narrow or deep 
▼alley, situated at the foot of a mountain range, the upper observation beinf^ made 
Vot^ an exposed summit, the ekvati m of the mountRin thu^ determined falls short 
of its true height." In such a case it is evident, that the intermediate strata be- 
tween the- two stations are placed in cir.utn lances to be powerfully affected by 
^ humidity ; of course, the great dilatation which they suffer from the influence of 
aqueous vapour tends to increase the altitude of the inercury i" the barometer at 
the upper station, and by thus bringing the ratio of the two prtj*sure,-i nearer to 
equality;, dijninisheg, in a conc^nding d^^ree, the computed h«|ght by com- 
mon fonpula. 



Ml Mr Aiidenoii*0 Cormlkms for the effects ofSMkUfy - 
snccesanii of kiclined {donesy tin hagAn wd ^iadifci a l ftitrt ' tof ^ 

efftteairicles by leveling, whm ifife 'krt^lMtf gn^Mtt^ 

rendered it necessary. The measurement was repeated,' bjr 
emplojring a different series of lines of ascent, and' theVesult 
b0lh WBB such as to aaMy me that I had det^AM^il^eHd^iil^.*^ 
em of el«VB«30D, between the t^ slatiotfe* wiftth'k'lfi^ ttdi&i^ 
of tHlfc truth. To remove, however, «s inuch as ikyssablii^; tUi^^ 
suspicion of error, I measured with great care, on the me2Ulo\V" 
below, a fine base line, having a slight inclination, a^d' ^yi' 
ing in the same verticill^lain with the smnmit of th6 hUl'^'^k^ 
then, mih an excellent theodolite, obiMtHii^ Alfe; ^tOffi^' 
read off to a minute of a degree, I took the an^^ of ^^Vlktidll ^ 
at each extremity of the base line, and from the data thds 6b- 
tained, calculated the height gecxnetricallj. The result, ^Mitb 
due albwanee for relhiction and curvature, agte^ within^€#b' 
feet of the former measurement tioth^etite aft nM'kS^MM^ 
be expected, from the graduation of the theodolite. "^''^ 
Having thus determined the difference of elevation* bfet^^^tt 
the stations I had fixed upon, with suffideht accohidy'fctf ^^i^' 
pnrpDfie, I coniniued £nmid»f^td'day,!ftrir'htdiit%^^ 
wedn, to miilteobetidrvations in ^leveiy skn^idf^ W^tfMSF^RM^ 
the season presented in the months of August and S^tfefilb^';- 
and, on comparixig the results deduced bj the forniialk^^c^p^l" 
ed as I have proposed, with those furmi^ied'<'bj^^l^^lbMttlii^^ 
SsF Ov ^ekbui^ Aid Genetal Roy, as wdl M hyHHlSe^Wie^ 
pliMW/tio doubt 'remained ^ 'my mind wlifH^ikj^4fA^Ak^ . 
cessity of employing the new coefficients, under some 
as I have proposed; by applying them, at least, under the '^i^ 
Ilnvegiten them, thii ooinddenee of the ie^ottt' j^l^h' i^^ 
defluc^ ftom obseivations made in very di^nC 'ilattb W\m 
■ air, in pwnt of temperature and humidity, with tbeW^tk'd?^ 
termined geometrically by the methods I have descrtf>fedy'w^d' 
the^more entitled to confidence, as the altitudes computed by 'tff^ 
c^mon 'formuhir kleviatedj in i 

th^<i#<^aa 'in iill: ektredie Tithtid <of ' di7ne»s'^'lftitiliaity,)^iij[$!^ 
wflfds of 20 feet from the true height. ' • "^ ''-^ mwvymq 
'Not having an assistant to make contemporttneou^J MobtelVii-' ■ 
tions at the lower station, at the instant of time I was engaged 
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iaj^ing the correspoudiag observations at the upper one, I had 
rf]op^r^ of obyUaing that disadvantage by interpo* 

Ifjjjgf^lailf^^i^ .ike ibortHM of the miemil b»- 

t^^Dj^^ 8^,o|,9))f»FyiiMm» ooidd not «tr niidk ftom die 
tf^t^f .'jrt^. metliod to which I allude^ oonmrted mraply in telu 
ing:;th£ observations at the lower station twice, with the exact 
HSifeftf )yi¥<ii^ifiW/^«?^rfiW»^» namely, before ascejyii^g the 
^> a^...^^fi|aip9j^fler coming down* If any change ww obb 
ifim.^^m » the state of the faanmielery <iii* 
mft^^j th^ ^second, pbaervation (the mercury in both cases being 
r^uced tx> the same temperature), the thtference was ascribtd to a 
c^l^ji^ ii^t^ ^rfumetlicftl prewiure^ dnring tlie interval between 
t]|fi,]jvrAli)bf^iltio^s;, andi on the nippoakion that the diange 
I|WP i.umfonny.it was easy to detenpome the height of the 
mercopal coluoiii at the lower etadon, for the initant of time 
wJieii the observation at ihc tup w^is completed. Similar cor- 
rgff^s w^ applied tojiie temperature and humidity of the 
air. By this iji^ode of pi;ep§efiing9 the neceswiy data at the 
l^i^^^tV;i^'^^^,ohtai^9,prabaUy with aa much preeioon as 
ir,^eytha4 b^n dually procured by observations made at the 
exact i;is|^^nt, when those at the upper statiuu were taken; with 
t^i^^vf^^4^g^ tj^t the chance of error arising from the ua^ Hf 
dif§g|^f ^pistrviments byiiil^rent observers, was, in a gml «efi« 
si^,^pi4ft^( : SFV' inatrupieiits, Ift nuujr h|9 addiadt veee aU'cf 
tbe b?§^f<)Opstructien) and, with great «)dieacy, conjoined* the Hi* 
most exactness of graduation. The haarometer was furnished 
bj^^jVii^i^Q j}f|,<gdipbpi%Iir^ tboufisindth.{Nut 
qfrAftWSbloir .. .. . 
inBll^iWsi^RdfpfiJMM^AtiBg the eomctness^f thecpeffiiaeita 
Ij f^y^j .p^roppped, by an appeal to my own obsenratioB% it wSl 
p^^)iap^ b^j mc^e satif^lacturj to apply the iormula to the ob- 
B£|$K^fl^i^ George Shuckburgh, and General lioy^ ibr> 
t||y|^inf^2ps^ir^n]^n4 p£ hfights, which they had, delArmined geon 
ii)(|^r^9l^«, gOB^ pre<^sio% it jnajr ^be>pi»lw|Mad9 tbniKAbfi 
le^ perfect instrMnient I possessed enabled me to atl^ain* At 
any. rAte,,ctfe will remove all^grpunds /or susp^tin<^ that any 
perversion of facts has been^mi^e accommodate the barpnift* 
iFMaliiiTWiiUfljtOithfcfliiiiMtrirat wifSflnrfBiPiitfli tJahall'acQoid- 



Digitized 



iagly have tecomm, in the first place, for the iUnstmUoti erf th€f 
ibrindla» to th^ obeemtions t^hich Sif George ShiiGU|(iii|{il 
niadei to detenmne the height of Mount Saldv^, aa they ai« re* 
eorcled In Ihe 67fh Tolumc of the PhUosophical Tranaaetibait. 
These observations, it may be proper to state, were m^tde for 
the express purpose of verifying the accuracy ot De Luc s rules 
for measfiring heigbtfi by the baraneter. 

Bar. Att. Therm. Det. Theniu 
ObeerftHdife «t the 1«#«r tlitlm, t&9»5 tr.l 7&*9 

Obeenradons at the upper station, 25^712 78^ 65* 

The height of the barometer at the upyx^r station was ob- 
served in a tent, in which, it i& stated, that a detached t^ermou 
meter stood at 

Here no element is wanting for the determtnation, thf 
height, exeept the hunudity of the atmosphere at the time of 

the observations ; and the only way it can be supplied, is to 
assume, that the quantity of moisture existing in the adr was 
sudi as it is generally found to be, when the atmosphere is in a 
mean state of humidity. The temperature being pTetiy bi^, 
It may he supposed that the point of depomdon was lO^ hek^ 
the temperature of the air, or at (l^j .9. This supposition would 
l^ve, by Dallon's Table, the tension of vapour, corrected for 
die difference of temperature between the point of deposition 
and the temperature of the air, *607. The elastic force of ' the 
atmospheric vapour, at the upper station, determined In Ae 
same way, would be 452. The several coefficients computed 
separately, are as follows : 



1. Correction for the temperature of the air. 

1 + .008086 s»»)=i + -ooaose (^ZSi^L^^s^^^ 

3= 1 + -00^086 X ^IM = 107811. 

^. Correction for the difference of temperatures of the mer- 
curial columns, at the two stations. 



«5-712 (1 + -00010^. T—T')=25-712 (l +.000103 • 7«-l— 78^) 

mi». ii + -oooioi X 5^) -geesf^ss 2s*flf&. 
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Mik^ F^midajbr memurmg Heights M 
' S. CorrecticNi for the ttUmgadoD of the atOMX^MtMst^ €qIuoui 

^'"^ A-f-B— (y+y*)"* * *8-895 -1- Jed 7ia — (-607 -f .46^) 

4. Corrcciion tor the pressure of atmospherical vapour. 
1 -607 

■ * SSi ^^''s- »je94.— log. 25-«8i = <04aoto 

Fathoms. Feet. 

Hence A=10,000x 1 07811 x 1 OlSMx/O^SOgS^r 473-9=284!3-4, 
. This result exceeds the height, as deduced by trigonometrical 
V^ast^rement, by IS feet ; but, if the temperature of the mer- 
cury in the barometer, at the upper station, be taken at a mean 
j^t)f^n the temperature of the attached and detached thermo- 
xij^UfA^ m tl^ tent (and there seems to be no reason why the 
■fl^rn^r ejiould be preferred to the ktter)^ the oorrectect altitude 
<(f the mercurial column, at the upper station, would be ^-TO^, 
and being corrected for the pressure of the vapour, 2;j G29. 
The calculation beuig repeated witli tins result, the height would 
be found 2826-8, which is about 4] feet less than the geometri- 
I cal hi^igfit By the method of De Luc, the result is 56 feet less 
than the truth ; but, by the formula of Sir Gkorge Shuckbui^h 
and General Roy, it exceeds it by feet, a proof of the ax- 
rectness of that formula, when the air is in a mean state of hu« 
midity, 

{ ln.«!nother set of observations which were made by Sir George 
Shuckburgh, on Mount Sal^ve, when the i^ind was SW., and 

the weather hazy, accompanied with thunder, the following re- 
/^i^its were obtained : 

Bar. Att- Therm. Oet Tlunil». 

Lower statian, ?R390 7^.6 78^ 

'lb tintcli^ fhe point of depontioireAinuit, oir stccoont of the 
humid state of the atmosphere, be estimated to be more than 4^ 
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Mr An(lers6ti'B C6i^ec^i9jbr,sihe Effim>^JimiyiU^i> 

lfel4«*»*he'tenfipferatuteof the air. vWo) thus t>btaiay=: -704 and 
y^ii'^S; and the several co-efficients determined, aa bi loie, 
^,Utt' their order, 10,000, 1 07()14, 1-0^331, and '04^29801 
The height, from these data, is 2839 8 feet, diflering only 3 jl 
feet fwwa (the former Result, and 8 J feet from the geometrical 
height. The height deduced by De ^Lwc's rules is 68 feet in 
defect, b^g 12 feet less tlian before, on account of the greater 
dampness of the atmosphere. By a compensation of errorji, tiie 
Height computed by the common formula is ,282^ feet, , wbicly 
is only 3^^ feet in defect. ^ » i , i; ,f,Vt ffviv/ WJ^ ^pw 
With regard to the degree of accuracy that can be suppos^t^ 
to belong to the geometrical measurements of Mount Salcvc, a^^ 
given by Sir G. Shuckburgh, it may be proper to state, vliat alj^. 
the requisite data seem to have been determined witli the most| 
scrupulous care ; and, though the results do not accord e^^actly 
with each other, the height being 2828*45 feet, by one series of 
observations, and 2835 07 feet by another, it is probable that I 
the mean of the two, 2831 3 feet, is within 4 feet of the truth. 
Of these results, however, the latter, having been deduced in 
more direct manner, is perhaps more entitled to confidence. 
The error in the data furnished by the barometers, could 'mit?* 
according to the estimate of Sir G. Shuckburgh, exceed "OOS^f 
an inch, though all the errors were on one side ; but, as tHi^ 
might have produced a difference of upwards of 8 feet in the | 
computed height, it cannot, under all these circumstances, be 
expected that the altitude deduced from the barometrical obser- 
vations, should coincide within less than 10 or 12 fe^ at tlie ^ . 
signed geometrical height. 

Having thus shewn that the formula, when applW^tO-t^e 
observations of Sir G. Shuckburgh, affords results wnkfl agree 
as closely as the nature of the data permits, with tlic hcjgjj^s 
computed by the geometrical method, I shall-ifeW^ apply it to 
scrme of the barometrical observations of General Roy^ seleofihg 
only snob examples as are distinguished by some peculiarity i»t 
the hygronietric condition of the atmosphere, or such as aflbrdl 
resultB, >«rhen solved by the com^nou formula, tii(it diifcr.consbb 
d^tftUy the ^ue heights tt'MmA'y odj Ip ajicfld dd^ aidiiw 
*JT^e ^rst eitample I shall take is contained in the 67th 'vow 
lume of the Phil. Trans., entitled, " No. IV. Computations ofis 



Digitized by Googl 



Milfi^^L^itlw, the iM^reflobof«imtkMkilav^ 

]f Ming, (o be 800 feet . . . . ' i . 

'^'bctl^'fh^ iactual luimidity of the air is still wanUng ; but it 
bdng mentioned that, at the time of the observations, the wiod 
wtt SW. with rani, it cannot be far fniin the tnnh to aiiiipOK 
tteT'i^ME depo^tioil ib have been 8* bebvr die teroperattve 
of th6 air, at the lowest station, and 1 J* beiow h, at the upper 
onfe. We shall thus have /= -390 and/' = The seve- 

ml corrected coeffideots are as subjoined; 

^'ir (Wectibn'Yor the temperalUTe of the m, 

1 ^tumm^^^^^ «*»ad^ =31+ oososa x = lo^^m. 

Corr^tion to reduce the two mercuiial cdumns to Uie same 
temperature. 



28!jrQ4.,(l -f. -OOOlOS-ddi — 5li) =: 28-704 (1 -f 00036) = «8-714. 
\Ss<Sin9St^f^M'f ^ diktatkm oi the .aerial column by ya- 

I *d0Qrf -364 '754 
_.i4KjC<»TectloQ for the pressure of atmospheQcai vapqur. 



29-567 — = 29-567 — -065 29.502. 



Aild log §^= 012680. 

Hence /* = 10,000 x 1-04924 x \ OmOl x m26SstW6M 
fftthoms, =r 80a-^ feet This resuit d liters only. /dioilt ,9. ill^^ 
fku the hci^ «i h wna determiDeA bf hfe^ma^f^viitm 
dwrwdii* ia^'ito dsiibt» portl f muMmui^ asifi jBiioiiiid«nAi^ 
vM»n the limits of the exactness funn^ed bj the data, ^hi^ 
would admit a deviation of at least 5 feet, when aU tbe^^bscrra- 
tiwt^an taken with the utmoil care. ^ ' 

▼01. XIII. HO. 26. OCTOISB 1825. a 
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• Tke next example I shall quote, is uae in which G^BesaJ^ 
Roy^B method em abonl Id"" in defeat; its olqMk bong tOtA^ 
tcfmine the height of the- Peak of Snowdon, above Caeraamm 

QLiiiy. The difference of elevation was ascertained, by a care* 

iui tngougmethcal measurement, to be S£^5.4 feet. 

At the- time when the observations were made, whkk was at 

8h A. ic, it is stated, there was a Jbg' c^baoe.^ The bcK 

IOmeter and thennometer, at the two stati0Q6^ then stood as s^b- 

joined: ' • '{ 

Bar. Att. Therm. D^t. Therm. ^ 

Caernarvon Quay, 29 984 56^ ^55^ . , 

SnowdonPeak, £6.271 42| 

As a fo"- is mentioned to have existed " above^"^ at the tiuu 
the observations were taken, the point of deposition may be aft4 
snmed to have been 5° below the temperature of the air, At the 
lower station, and 9^ below it, at the upper. According to this 
supposition, which cannot be far from the truth, we should have 
y*— .382, and y=.274. The several coefficients determined, as 
in the preceding ( ^ampleSj and multiplied together, give 3560*8 
for the height in feet, which differs only 4f feet hfotsi the true 
height 

The only i xample given, by General Roy, wliicii seems to 
set the corrections for humidity at defiance, is the one which was 
furnished by his observations, to determine the hinght of Meel 
£ilio above Caernarvon Quay. Though the weathor, at the 
time the barometrical observations were taken, must, from what 
is stated, have been exceedingly damp, the result, by the com- 
mon formula, contrary to what generally happens, greatly: t63(t- 
ceeds the geometrical height; norisitpoenble to ivconoUe thevfi^ 
by arty supposition that can be made, respecting the hygrome* 
trie condition of the atmosphere, were it even supposed (rwhat 
cannot be admitted) that the air was in a state of absolute dry- ' 
ness, over both stations. Whether this anomalous result islio be 
ascribed to some inaccuracy in the geometrical measuretbents of 
General Roy, or to an error in his barometrical" oti^rvations,. I 
am the fess disposed td hazard an opinion, as the trigonometri- 
cal data, which he employed to deteruiine the height, do not af- 
ford sufficient checks to detect errors, if they existed. Two an- 
gles of elevation were, indeed, measured at different- stiitions ; 
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on pforhmh fi» mmmUr^ Heighis Inj (kit BaromeUfr. 

bMfthfrdistaiiGii d ike poait% «t whieh they wect Wken, ih»m 
. dMMtaimtof llie movnlBili^ hamg been determmed from the 

same data, they do not ftirnish the altitude, by means of distinct 
and independent measuremi nb . As matters stand, these results 
difi'er from each other by 7 feet ; a difference which appears to 
be too great, when it is stated, that the base-line, whieh formed 
the ground-work of the calculation, was twice measured, and 
though 11,076 feet in length, the two measurements iigreed witli- 
in less than a foot. The theodolite, with which the angles were 
taken, is well known to be one of the finest instruments that have, 
at any lime, been employed in geode^c operations. In these 
drcumstances, there seems to be good reason for suspecting, ei* 
ther tliat the geometrical heifijht, which General Roy assigns to 
Moel Eilio, is too small, or that soiuc error had nnngled with 
his barometrical observations. Of the two suppositions, the lat- 
ter b the mm probable ; and yet a deviation of 7 feet in the 
altitude, would have required a difference of about W from the 
angles of elevation, as they are actually given, — an extent of er- 
ror, which could not be supposed to occur, with the most care<> 
less use of the instrument. 

On the whole, it may be inferred, from the examples of baio^ 
metrical measurement which have been examined, that, though 
the lieights of places, deduced by the common formula, may de- 
viate considerably from tlie true altitudes, in extreme cases of 
atmospheric dryness or humidity, they approach to them so very 
closely, in the mean hygrometric condition of the air, over the 
temperate 4ones, that they may still be relied upon, for all the 
ordinary purposes to which barometrical measurements arc ap- 
plied. At tlie same time, it appears to be equally certain, that 
none of tho formula?, which have yet been proposed, will give 
restdtetat aU conformable to the truth, when they are used for 
the computation of heights, either within the Tropics, or beyond 
the Polar Circles. In the fui iuer case, they will give tlK? heights 
too small; while, in the latter, tl.ey will be found to err equally 
ih excess. Mr Play fair, in his elaborate and elegant paper, On 
thcf Causes which affect the Accuracy of Barometrical Meafeurs^ 
ments*,'*'was duly aware of the influence which the tarying hu- 

* TfaaaSttttcmB of the Iloynl Society of Edinburgh, vol. i. p. 127. 

r2 
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iMdhy of the atmosphere cxcrtL^, in such cases; thou^ft§ ibiAuBd 
be admitted, that the method wliich' he proposed to iMi»tthkw 
tfi^ i^iterit of the i^ect, was too Kmhed 4d> ansW^ tk^4efid^T4lli 
itB trdi as too eom^I^s ia1)cf'of m^|Mk!lkMl^,^cili^ 
Hfil^ ^Idss^sed n gteater degree of f>i^i^ '^M''^n€fa^lAiX 
cSW be claimed for it. If the corrections, whieb I huve s^gi^^a 
ed^ shall still be found deiective, in the extr^ie eaees^ to W»kli> 
th^tommoii rules tart maj^fieoble, th^^McMhdf liifust^btf^liMiriM!^ 
iii^^ atitet, te» the iKflteuky of 'lhe*«uf)je(4ui;iiiUMtelh^ 
ithMi neither the analytical res<wrefes «f a ta Pftwe,<««T^iW 
refined researches of a Plajfair, were able altogether 'td>oVf^A> 
come. ' ' " ''t tft fh> feliiiili 

■1" Jj\. 

Art. v.- — On the Action of Certain Fktids on Ilffdrhopltk Sieb-' 
stances of an Animal and Vegetable origin.'^liy HkiiW 
' ' Home Blackaddeb, Esq. Surgebn. * 'i/' • r^my^A I 

S'- - - ' ' : ' 1. •'•mi olow fbxijw 

mcilitisifsr Ihe purpose of. wwftfmsig, Ddnt^ve p^^i^ oflih3h^i 
drhojihic * bodies, and tli€« effects produced on tbeni[l>y>Al^ a^t 
tkm of various tlu ids. In the course of this invi^stig^ition ^ (;c|:^. 
tflsn (fttttS'Preaented thfisiselves, wluch, sa f^t'^hhi^^WM^^j 
nmi^miii \um$as^f .iM .4mUii»* oC ioWle^tt / .dulfirilii mtbfifi 
these facts that I mean at present more •partioularlyitOr^dvBrt.f 
In prosecuting this inquiry, it was consitieicJ oi' inipoi Uiice lu 
distiuguish bodies not only as being of mineral, ^^^^i^l^^f)ft 
atumai but nho as.ibeung. natUDsl or artificinU i|j^9j^,jl^;, 

sydrw thqp are fomid in oaiture^ ,ar iwxttfi^d: f^^ibi^fiMSflo^t 
ivMutanoal' operatkm, and such as have been,&Mrinedifix>m mr 
tural substances by some process difiering ojp^^ gr^ljijS^ J'v9J,%i% 
&iBipl3r mechanical operation. -o^Jb ^dj ,;5ni 

biUi ftamkntig the efi«otaof different liqi^^pn hydrhp|^^(^j|p^ 
a»oi0 aiiiaiibtialr«nd.v^(fU I ^119 cMf^Rs^^pfi^fli^ 

taimngnolrooly^ie quantity of fluids ahsorbed^ ^dv^b^ o?nsef, 
qu^ii increase of valluiie!, : but also the decreme^i^jQfjjcpjj^^c^l 
that resulted. Among other iiuids, oils of^j^^Ngif^ij^iii^fs^ 

* The^ tprm J^cirA*^^ u» in^nded to characterize those solid bodies which have 
ths fiKultj of abBorbiQg «ater» whether liquid or ia Uie suuci of tapoor. ' ' 
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wMtaflkk jAff¥P^?Wrfrf Wi^iWrtifli^ firffiOi^,^^ 

nUMm^fffitf sul^a8^^0;eiqpefim«Bt; und, by taking the. mean, 

iX'Sult, the cohesive ib^'ce, ii^c. were privity accuralelj Jeteniiincd., 

3$iW€i flumbpj: of ^mUar, portions were then subjecLed^tjOi 
int>jp,pf vam)fiSf fluid%>ffB4>the J;esuUing loss Qi ;icubesion,. \^ 

i|te#riaillbQ{l^>f Itr w«a 'found thaty in oertan cases, in those subf , 
sjanc0ft/tih)pk j^^d li^en iqimersed or soiiked in oil, the cohesiv^^ 
loteeijiRiis. npli^lie^r^ 6o much reduced as when other fluids weve^ 
anP^i^<i>^^b99|«}^d hence I was l«d Ip try.thjs eSeeJifipf other, 
fluida on those bodies that had been previously well soaked iii> 
oil. The result of this experiment was, that previous immer- 
sion in oil had but a small effect in preventing, or, speaking more 
cw^^y» m ri t?j^S«fagi \ Itfeg ftbgorf tiqn of wot^r i^ the stat^ of 
liquid.]! ; ; 

Having* procured foutiJbighly sen^ble hygcometersn tm^ of 
which were made of a vegetable, and the other two of an ani- 
niit^frfibsftttttt^l'l'lmnfiersed the sentient part of one of each kin4 
inCdiii ' ^Afwr Ithey had thus been completely saturated, and the 
c^ ^etiii^' t^ their surfaces had been gently wiped offinbjt » 
miatbs^^tg^i^'hahf r^AidV it "WM^ obierved>tilafeinfndigireeairf> 
^^i^diP^hjd^4)^t) pto4riie«fcd'by'thsr'tiuid,l aBft)hfffi|idinekiit»«l 
ihmrt^ stutiuiiary at the degree to which they pointed, iprev^USt 
td'th6 application of the oil. ' ^ r..'; if! ff) 

'iT^t<^t hy^6meters, that is, two>thatifaa^i}BWoilfidvand! 
tWo^Mtmt^ if^'tfi 'th^ ^fioid; weitt"now.plafl8doti^b«^]fl() 
Mr^'br} ^^k^l^h this erpefimMt^ whkk'hasti moiyitiif^ 
tiriw?, been often varied and re[)ealecl, was, that previous nn!iiieir+.> 
sion ittf%)],^'fib as to render an opaque substance ahnost pertactitjtf 
tirafiii^neiH;, 'had'tio et!bdt «i preventing, and so littieiiiihretird*! 
ing, die absorption of aqueous v«pominmtk^!tttaialb^^ 
a^i^fiSsktf^mp^Mi^^ 1i9^imm€^i mha mm A^ ofid; 
orl^^bat is free of oil, are rernored from very clrv airdifto aiif> 
tMf very damp, the motion of the ^ttnep may J» inoregBgu**^ 
la<^^M^et)dy th^ thAt of the latter^i l)CiCi4U9^(lnstkiiteaaBiA^ 

This curious result was cenainly ikOt Antidnated; — It msuis^ 

however, to vvarrawt the conclusion, that oils only enter iuto^and 
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fill up the interstitial spaces between tlie particles or fibres of 
6uch hydrhophic substances^ vithout enteting into the suBtftHIMe 
of the particles themselves ; and that water, according to ciMAl- 

stances, not only enters into the interstices, but also penetrates 
into, or combines with, the substance of these particles or fibres, 
and even at the time when the interstitial spaces are occupied by 
an oily fluid : For the presence of <nl does not materially MMi- 
ence the absorption of aqueous fluid, provided the«utfaeeidf%Me 
soiici lK>c!y 13 not so coated with oil as that it shall act the 
of a varnish. ' 

We are thus enabled to explain how it is that the human hair 
becomes so quickly afi«c|ted by exposure on a damp erc^iiing, 
though oil may have been previously pretty fireely apphed td lt; 
:i!ul how it is that leather, atkr it has been soaked in oil, freely 
absorbs, and transmits moisture, when exposed to its mduence ; 
for exam|)le, in walking over moist grass. ^ 

Experience had taught, that an occasional sponging of'Ilto- 
ness with fresh water, had the effect of keeping the leather' soft 
and pliant, without injuring its cohesion, much better than oily 
fluids. When fresh water is applied to dry leather, or wheti 
the latter is exposed to damp air, its fibres absorb a certmn por- 
tion of water, and are thereby expanded and rendered ilMiife 
pliant and elastic ; and, as the fibres are thus brought into dosiSr 
contact, the cohesive force is rather increased than dimihished, 
provided too much water has not been received into the inter- 
stitial spaces. When, on the other hand, oil is applied to dry- 
leather, its pliancy is increased ; but, as this is produced miSHfiiy 
fay the lubricating property of the oil, and as the fibres fethibi^ 
crisp and contracted as before, the cohesive force, if not dimi- 
nished, cannot at least be increased. This, however, I have not 
had an opportunity of determining with sufficient exactness, by 
experiment There is an artificial substance, of vegetable ori- 
gin, and of foreign manufacture, known by the name of Pftp^Bf 
vegetal^ which is exceedingly sensible to variations of atmosphe- 
ric humidity ; and, in this respect, is well fitted for the construc- 
tion of expanaon hygrometers. Its texture is very compact ; 
and; though very' thin, its particles or fibres evince a very ^tifottg 
cohcave force. It is more transpamit than oiled paper, aind When 
oiled has nearly the transluccncy of glass. I have often used 
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small slips of tiiis siibstaiice iii the construction of liygrometers ; 
jofi^ ui .wluciiy after about three years akooat constant 'e^^posure 
juQ.4>e open air, in sUuations where it iros protected fitun.jnjji, 
,««t8uwd iU fleoaihility undimuuhed. A hygrometer made of 
^diia substance is perhaps more liable to 'safe injury from tfie 
contact of water in the state of a iiquul, siicli as drops of rain, 
.than Uaose laade of some other substances. But, on the otb^ 
kand, U ia exceedingly sensible; requires no particular prepaxia. 
.lion;, expands and contracts with great uniformity; and^ if ac> 
ddentally injured, may be repmred without any yery great ex^r- 

tipn of art. 

When rendered transparent, by tlic application of oil, it is 
^ually sensible to the yarii^na of atntospheiic humidity as be- 
fore that operation ; and, m thb atate, it is less liable to suffer 
iiyury from drops of rain coming aoddentally into contact with 

it : For, lu n tlie intersLiLial spaces are occupied by oil, the wa- 
ter is prevented from making a lodgment between the fibres. 

Xh0 OQDstruction of the instrument which I have found to be 
die meet pieferaUe» is that of a pulley, to which an index is aU 
taehed, in the form of an arm or lever ; the scale, forming the 
segment (jf a circle, being attached at one side. To each erul of 
tjbie sentient slip is affixed, by means of thick varnish or seaUng- 
wax, short doubled slips of very thin metal ; one of which ia 
tonaected .with A sliding-pin, which moves in the frame, and 
w^ch serves to adjust the index ; the other has attached to it a 
iine metallic tliread, which passes round the pulley, and v/liicli it 
moves along with the index, when the sentient part contracts. 
* When the latter expands, the index descends by its own.gravi- 
l^p and thus the use of a ^ring or weight is rendered unneces- 
sary. This form of the instrument is much more simple and 
easily construe tud tlian when a weight or spring is employed for 
the purpose oi giving the mdex a circular motion ; and what is 
^giipfsA hy ,tbe latter mode of construction, in regard to appear- 
Ike. is more than counterbalanced by its complexity and 
consequent liability to disarrangement. The expence attending 
the construction of all complicated instruments is a ^ob- 
jection. 

Whfn the substance has^ which the witient part of this hy- 
grometer is f<Mrmed has been imbued with varmsh^ its cdiesive 
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^ykpis .tOtWatW5 and no ordiiiai»y-wind i» pap^l^of ;d«i^i1l|rip#j)L 
nfti the construcuon, ior example, of Buch habitatiooftjQ^ .jE'wt 
^^nt^fjpr^, tbiiwe^jf. transported 8uh^ti,t,w|p f^S^jg^a^mg^im^ 
added greally to the comfort of Captai^Iffli^lifei^^ 

j9^^H<>^,MlfiM» # iGA^ i^ ^§m^i^fl^Ji9^^ 

« The substance in question, when properly ^rfippiia^s 

.jda»tly translucent, but it is not perfectly tran^p{v*??M'^fu]Md 

J|^!ditfaato)^& cannot be d^MA(^^,,^|fijlib%IMgti^il^^ 

light, to tbe mimeg^jf ihl91ipfiF^^m^ i^Omifim^ 

,/Dj^eCt. ■ ,..| .,,n!r'l,T;v, 

j^:. When embued with a sort of varmsl^ poroposed of bpU^d 
Jinseed oil, litharge, ^ ^tf rc^t.,^, ^^m^^ 

.buniiditir .of the atnuMDhcEe ibiit^ iniuticlUraBd othar Mnittlie8« 
coinpietely exclude water, whether in the .]^^ jpf .,i^ ^^q)^'^^ 
vapour. In its original state it fs^r siupassfB^ oiled tgiK^yi for 
Purpose of copying drawings ; and as it admits of U8ipg^tj|ie 
.jl^k lead pencil, &c. equally wcH.^t^.^ f^9f^^f/,^^,^n 

ground the tamera cbscura^ and % 9t]^.p}|fpps^]Hi 

^'the arts; more especially, if, previously to the ^ppli^atic^u, of ja 
^j^lpurless varnish, it has been subjected to the, i^p^x^i(fjx ^f^^}jj\^ 
^pfff^}pfds/['!a hammer. Whei|,^ steel point is use4^]a Ji^iRf^i 
.a ^?By«« «l«ifilW% *e ^e?t;|VQdm?pi is tb^ tff^ gjg^p 

^Pp,0*88» ..... I I ,iio(n Ifi^iJaxnq lo 

^^^^'^^^'^S*'^* i * • — . • ' • 'ivui-t baa 3&miB,iq 
•Jv* • fl^umnoHL I " ' ' ' * : I II onlnjjud ^8mol8^ ' 

■>L 'jii'-'l- a • I. ' . • . ' * o;'I<» oilJ ?i iarfi tgni 

^'jJm-jfjo 7''' " ■ -i' ' ' - ' • •: • - ' 'dt LT i '7<>'vi[j'io sborij 

^Q^IOBvi '^Uam-BoaUi ^ By Thomas Tbkjd^ioi^ cfisq^. 

»1^-^ofli A Ji Jj-j'jipffi : J/.»t »')«f /o Oil vr iTI yF»f/t8 obBmoS?yp. gfjo 
-fdL H£ application of the Staam^eng^e to proipeL%'«3s^k atisei^ 
i iMttttuu^OD^ 'the many great improvem^s whilst t^^aMbttfnie 
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Y.U4Ajqslh(s!^i«to^ ihufer4)eJlijghly conducive 'td >bA- 

•pi^tjtilji ftJWhUe Ve were obliged to depend upon the natu- 
-Tftil powers of the winds and tides, the uncertainty and hazard of 

Hfe and property acted as a bar to commercial enterprise. " 'll is 
^ true it did not put a stop to it, but it rendered the risk 
^]6ftri>^ance great^ and therefore expensive, and the if 
^^fensit long and tedioiia.^ ''!'' * . ..^"•^iJ >»jljii 

.J8 The superior advantages of a moving power within the v^ 
^^e!, and completely uiider the control of its attendants, is too 
^apparent to be insisted upon. For a power of this kind can be 
' m'ct'cased and diminished at pleasure, or totally removed, if dc- 
' casion requires. It even can be directed in opposition to wind and 
' tide, — affording a means of retreating from the danger of the 

conflicting elements, when their united powers oppose all ap- 
• proach to the place of safety ; and in affording a more certain 

and secure mode of conveyance, a new impulse has been given to 
^ sttidy the laws of motion in fluids, and the theoretical principles 
''(if naval architecture.-''' * ^> - --^^'-^'-KUiyv 

li'Was been sjud, tHiti ih these departments of science, the 
®4fr8fth are Ic^fe advanced than other nations, and there is, per- 
some truth in the remark ; for the operations of art have 
^hitherto been but slightly directed by science in this country. 
"Tlie importance of a knowledge of science is only beginning to 
*bfe*f<yti and, in'ti short time, we hope it will be acted on with 
^riiote iu<!ibJs ihan it has been in any other place, or in any other 
^^k^^J ^t^is mucli to be wished, that some able writer would 
the elements of pure science into a form fitted for the use 
of practical men, and teach the truths of physical science in the 
plainest and most simple manner, — not in the connected trains of 
systems, but in the most detached and independent form, recollect- 
ing, that it is the object of the practical man to acquire the me- 
thods of discovering the laws of nature as they actually operate, 
^i^fieirtmiitheic relations^ to measure and compUti& fonoes, 
l^poptjon^tand effects in the particular cases which arise in busi- 
ness. Knowledge of this kind does not require so much previ- 
ous systematic study as may be expected ; indeed, it is mo^^- 
^ifoetuoUty cultivated) and rendered familiar by practice. ItiLn. 
^ttQ^rJMo^mifeii^d with advaiklago. without consultiDg; naUire; 
^hffmjttoitoi loads to a close observance of natural phenomena. 



Man, Nature's minister and interpreter, acts and niiderstaiids 
(Ml] J SO much oi the order oi nature as he has obsecred by the 
aaaistanoe of experienee and reason ;^ his labours are confined 
' to diieettng and modifying the cffeots of natural caosss. These 
'Causes are often difficult to investigate ; and, therefore, the nost 
concise and fjeneral mudco lif reasoninsf are the best fitted for his 
purpose ; by these methods, the pure sciaDces have been advan- 
Ml to high peifeetioa. I aUude to the gsooeliiBaiaodi anfiUj^- 
cal methods of ceaaoning. By signs and charaalen^ dbe 
'braist forms a condensed and ffdthful picture of the state of the 
problem ; the pec uiiar merits of this melhoil ai'e comprelieiisive- 
ness and generality. The geometer effisets his ol^aet by the re- 
lation of lines and fignresy and appeals to ibe aensea for the eer^ 
tmnty of hia aoneliisioQs. Each method has its adVantagesy hut 
a mixture of the two modes is su peri o r to ckher ; because the 
general cDiiciusions oi the one may often be proved to the senses 
by the other. 

But to return to the object of this paper^ it auiy^eapilj be con* 
ceivad) thai the motbn of steam4xNitS9 their forms and proj^r- 

tions, will afford some fine suhjeets fhr the application of science, 
and tend to illustrate the remarks wo liave just vcTitured, on the 
jsdvantage of the species of knowledge, which is raihier taundi^ 
•on a just concqstion of the action of natural oauses, thanxsft.tfae 
systematic doctrine of schodls. Our objeet shall be» (o£od the 
renstance at ^flferent velocides in still water, and the bestrv^o- 
city for the paddles: the dispositioa and number of tlie })ad(iles; 
the resistance at diil'erent velocities in currents <u: stceamPirMl^ 
the velocity for the paddles in such cases. ..j 

In still water, it may be assumed* that die renstance of the 
same vessel is sensibly proportional to the square of the veloci- 
ty; the difference from this law being too small to pn>tiucc u 
sensible e^Tect within the range to which the velocity is limited 
in practice. Therefore, if a be the ibroe that will keep the 
boit in uniform motion at the velodty U9 the force that will keep 
it in motion at the velocity Vy will be found by this analogy, 

u*:^:: a: ~t= the resistance at the velocity xk 

N0W9 this force acts with the velocity v; hence, the mcchiuii- 



Digitized by Google 



Mr T. Tradguld ^ Skam^Boats, WT 
ctti power required to keep tlit boat in motioa «t the vekthy 9, 



will be s- 
•tr 

Whaice it appears, that the mechanical power, or the power 
of a stean>>enginc to impel a boat in stiii water, must be as the 
iccdbe of its velocity. The«ekaje» if an engioe of tlvaive bonts^ 
'4|iM«r witt iflipel-«-lMt at the rate of seven miles an hour in 
■till irater, and U be reqwoBd to know what ytmer will OMwe 
the same boat at tea miles per hour, il will be 7^ : 10^ : : 1^2 : 

: — =3 — =85 ; or an engine of thirty-five horses* power. 

This immense inereflseof power. to obtain to smail an incnase 
of ¥ e lo rity» ought to have tta influence in fixing u{x>n the apeed 

ol a boat lor a lung voyage, and its proportions ounrht to be 
adapted tor that speeil, with a proper excess ot power ior emer- 
gendes. A low velocity should be chosen, where goods as well 
as passengers are to be conveyed. Our example plaoss tbas in a 
•trikmg point «f view^ for to increase the velocity of the same 
boat iiom seven to ten miles per hour, rL•([Ui^e^^ very nearly three 
times tlie power, and^ of course, three tmics the quantity of 
fiiiA, and thiae times the space for stowing it, besides the addi- 
tional ^ase occupied by a larger engine ; consequendy, if aemi 
miles per hour will answer the purposes of the trade the vessel 
is to conduct, the advantages of the lesser speed must be evi- 
dmit. 

Acmdi&g to the prineiples . we have cakulated uponi tbe 
•power feqnired to give a boat different velocito in sdU water will 

be as follows : 

* Miles per Hour. Uoies' Power. 

3 juiies, 54 horses* power. 

4 13 

5 2:. 

a 43 

7 69 , . , 

9 lOi 

9 .146 
10 200 

In short voyages, the extra quantity of engine-room, and ton- 
nage for fuel, is not so objectionable ; but, in a long voyage^ it 
reduces the useful tonnage to so small a proportion as to render 
it doubtful whether such vessels will answer or not. The con- 
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fpQe ft>r tbe/lioUcar. ,The fonner i^ight l^ ^osilj. j^f o^e^;!]^ 
an artificial blast, directed so as to force tl^e.fj^uj^ e^cp^iuj-it^ 
heat on the boiler. And, while tbi^ ,wbftf«biff, i^iO)l d^\^ 
iheiMMKipn of tliose who wish to i^^r^^st ^T% tff ^ f ^ t^^Hlli^ 
%mt( mmiifS^^ methods «C.ov^^^i«(}bf|j^t ^^19^ 
object, and part^uhrly w<i«K^..tl>e-engii^y,^<i,%ifffi?,ft^^ 

poped to it. ,. -ufj -ira 'xif'; .-.uf 

^ When the paddles of a steam-boat are in action, there ^i^j^^j 
poi^ lA «aG)b {Muldle, wherein^ i£ t)ie wliple reactiop qf\ ^ 
win rOpnoeolmAed, ibe cffisct wuid nol^ibe f(l|jBiQfK^p,,'fl)|f «^ 
may becaHedibe^tieof veafliqDT Jtim,Pfiit)^^4^^v^f 
ed for the case under consideration ; b^ P^l^^fif ^^^iijli^c^ 
subsequent object of research. ' • r . . , 

We suppose the fluid to be at rest, and the ve)99it^(^j|^gi 
of»ftrf)o(.iMaMim to be V, aiid t*^f Y4lp|c%«lffl!h^bgfit^f^^ 
then y — 9 b the vjalpcity .wJi^i .^J^h, t^ pad^J^ ffW^H^jilfea 
water. Or, the difference between the velocity of thf\ Jff^4f^^ 
and the velocity of the boat is equal to the velocity wi^i. 
tii9 paddles act on the wi»ter4 p^^eiSo Wj^n y^tefiifi^ 
e^l^ t)i0 paddtw.have m Cffic^.pp impel jliq ^fff^^^j^id^ 
po^eSfWie to move at a dower rate, they would retard it 
NbV, as <V:i. ti) is th'§'V^S<%,' tKe mteot kyir^iM ^ 
be as (V — vy, for this quantity is proporlional to the pressure 
which would produce the velocity V — v. But, ddrihjg^^^SfiL^ 
tkunof iMt fwddlev Ote ««^ri|jdd^^ m^^sSr-iklh fWb 
once the velocity 0((itl^«to«t*i^<)i<> ihti\i^bs^f^it99lf» mlMo 
V — v:v: : (V — v)* z »(V — i^). And the eflRjct of this 
power in a given time, is a maximum when v' {V — is a 

centre of reaction of the paddles is If^ timei the v^ocity /f the 

^^^^ boiiw/ufi ?Ajd>iiiodt -q A - t -7 — — obIA 

It » desurabie that the action of the^^^^dlesjBhourd be as 

equable and continuous as possible, unles^'they be arranged so 

that thb variatkifl bfvthb powet^^ofUhe engine coinbl^te^JWitli 

tile ^ia^kn!»h< liiitW 'ttak)^ 
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60 Well in <i(uiittTig^ th^ Wattr. Tf \^ suppose W L, Fig. 2., 
FiSii^^Hi tb be the line the wat^ would assume, when at resf^ 
iM mk jfaVoiii^l^^ ' iamM^e^iit^ With the nilailest ikiisify^^ 
^j^mtm^ x^p^'^^W^'^^'iSke paddle A oT^tte^^U^i^ib 

tiMy and the diie^C qu'rttittg the water. This arrangenierit al- 
lows Ume for the water to flow between, and for it to escape 
fl^G^ ih^^ tedirtn^ padd1§s.' If a smaller number be employed^ 
lliift^ 1^ b^ M ihirt idt«rvkl» din^ 

Wflraeftt^tullf aefibn. ' Hie utmosfc variation will be between ^ 

positions of the wheels A and E, Fig. S., and an intermediate 
position is shewn by the wheel C. I have not attempted to 
represent the actual state of the surface of the water dtmog the 
m&fk^df iheft^^' f^^ dbne «fkb MieKincy 

iniMidiH^'t8^ittW^,4lii8betf«r imdone; but th^ Ibfrn^Tllie 
siitface will inof niateniiily affect the conclusions. • — ^ ■• ■ ' 
^determine the I'adiUS of the wheel, or the depth of the 
jrii^Mflfei^;When the tiuniber of the paddles is given, becomes an 
^ pUi^l i^en the prededtD^; coBditions ai^ Hir b^iiaiKMd 

4«r flfciAJ»iP9^5^^i. «^ » n^^beT, Then — = the. 

*iiR^iAwiP?P^H?!f^ between two paddles, end r cos. — 5= 
dDflil cdir-id6dtf^'tlie ei^H bevig^lhe dqptb fiiMOi tbe tentue' 

airfl 'io S'joli'j ^.t? I. A ggo • , - /: . r--. / 

. , , r cos — = r — ar, or 

'i/il'r-'fo*^--) A «.,the acntt of ili^'^dat^^'" 

Aho -T ^75S7t =T Ao, the radius of the wheel. 

afi oo jj1uu|Ih ' jj ifflpU'Jii' !o noiJ'>n :>iir Jjjilr 'jloaiiJ<ob il 

1 cos ; 

i(f fortb^besEtetiuauons wv: havf^^l^g/pliowing rules, viz, gjf^fipfj 
tl|ftiB^(li»W«firf^iWbeel, when thfi!PW!iefij^B«^QM»iRSjteP^^ 
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will give ihe degrees in die angle oonlaiiieci between the two- 
paddles. From umty Mihatraci tho nalunl GoeHieof tiu» angie^ 
and Ihe depth of the paddles divided by the mnainder vill. 

give the radius of the wheel. 

Thus, if the number of paddles be 8, and their depth 1 4 feet; 

then^^ — 4:(j\ and ilb co^ilK is 7071, theidbre^; — ^-xtto =s 

o 1— •wn. 

5*19 feet, the radias of the wheel. 

Again, if the number of patldies be 7, and their depth 1-5 feet 

as before, then ^^ = 5V S6'; and its cosine is '6^4, conse- 

quently ^ ^ 

Both divi^ons are represented in Fig. I., and it may ht 
marked, that, when tlic depth of the paddles is fixed upon, the 
greater number of paddles should have the preference, because 
the first impression on the water is then leas verticaL Thetdif«9 
fercnee is easily seen, by comparing the anglea at which tim fnin 
dies A and a, Fig. 1. strike the water. It will ako be observed, 
that the larger wheel must have less tendency to tiirow the wa- 
ter up behmd at C. 

it is obvious, that, by enlarging the wheel, the obliqiiitf <«{ ■ 
the action on tfotonng the water mmy be ndHoedy but il aI«Q| 
may be done by lessening the depth of the ]\^ddles, as will htn" 
evident from Figs. 3. and 4., where the angles are the same iu 
both ^yheels ; hence it is useful to be able to find the depth, 
and if the number of Uie paddles and the radius of the wheel 
be giveiv the depth may be found by the SoUowing ruk.: 

Multiply the radius of the wheel by the diiFepenoe be^wm; 
unity and the natural cosine of the angle contained between twp 
paddies, and the product is the depth required. Suppo^se the 
radius is to be 4 5 feet, and that there are to be eight paddle^^ 
then 4*5 ( 1 — 7071) = I Sia feet for the depth of the paddle^ . 

I 'think eight pad(^ is as small a number as ought jta bo 
adopted, and where large wheels can be admitted, nine or ten i 
might be used with advantage, but where many paddles are eplri 
ployed, the thi ols must necessarily be of large diameter, t^.l^eej^ 
them narrow, Tiie advantages of wheels of large diameter* ooiir 
sist in the favourable direction they strike the water,' aod^ako 
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qoil \i \ *tbe poddleB iii»ftlf» mere distint frem one andtkei^ atad 

whih'tfieyWve more re-action on the water, they splash it 'i^bout 

nmdi less; the weight of the wheel also renders it more eflPec- 
tive as a regulator of the forces aciing upon it. On the con- 
trary, there are some strong practicable objections to very large 
wheels for sea-vessels; they give the force of the waves a great- 
er hold on the machinery, they are cumbersome and unsightly, 
aiul they raisL' the point ot action too high above tlic water-Une; 
so that the choice requires both experience and judgment. 

The best position for the paddies appears to be in a plane 
passing through the axis, as represented in the figures ; if they 
be in a plane which does not coincide with the axis^ they must 
eitlier sti iL^ more obliquelv u.i ihc fluid in eniciiug, or lift up a 
cotisicierable uuantity in quitting it. With respect to the shape 

ihe paddle, it is clear that it should be such that thejresisU 
aneetO'its motion should be the greatest possible ; and the pvee* 
stm bebrnd it the least possibie. These conditicms appear to be 
fulfilled in a high degree by the simplest of all Ibrms, the plane 
rectangle; but we might learn nuich from a judicious set of ex- 
perifnients on this subject. 

As there is sonlie variation in the for^ of re-action agomst the 
plMldles^ k may in some measure be compensated by making its 
periods ooinoide with the variation in the force of the engine* 
To effect this, the stroke of the engine should he made in the 
same time as is occupied by that part of tlie i evolution of tlie • 
padidle-wheely which is expressed by a fractioQ having the nunU 
ber 6f paddles fer its denominatoTy and the piston should be at 
the termination of its stroke, when one of the paddles is in a 
vertieal ySosition. For, when one of the paddles is in a vertical 
position, as in the wheel Fig. the re-action i& the ioeist, 
and it is greatest when two paddles are equally immened^ as m 
the wheel B, at wfakh time the forte would be actings at right 
angtes fo the crank. 

Having shewn the power that is necessary to keep a* boat in 
motion m still water, it will be some advantage to resume Uie 
inquiry in the ease witfere it moves in a stream or curventsf idid^ ' 
fur tliaft purpo^^ let v be the vclodty of the boat» and «l tHe ve^ ; 
lodty th« current ; a being the renstunce^ when the boat is 
inr li^odbn with the velocity w. * . i , 
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Then the resistance to be overcome to give tlie boat the velo- 
city Vy is^ when the motion is with the itriMi% «^^(t»«>4^^ 

^kh4 wlieii the boat moves against the stream, as -^^^^ ^ 



iBenoe, the power in either case la ekpreiaed by ^ ^* 

• • ' •••• ,>i«»ti«inii 

fhe upper sign to be attended to when the modon is li^fli^ 
the conmit, and the lower sign tirhen it is against' it,' ^\Vfien 
the velodty of the cunent^ is nothing, the result is'Ai^"Ssfi^ 
as before. But the resistance in still water is not the mean 
between the resistances in the direction of the curreriL '^aiill* 
agsunst the current ; copsequently, the mean rate o^ a bmtf 
w^idi akematelj goes with and against a' ciirrenL 'must be 
to than the mean rate in fltill water. The' mean renUi^ioe 

is 2£(!^±£i. whUe the resistance in stiU water is Jm^R^ 

' ' ^ . »' Jul IU*l 

and ihediffeienoa between ihase ia^ ^-^r' i ^ qua^u^ d^ 



pindniig on the velocily at the ciurtai!t» att^ for any paiticnhir 
ease^ should be calcukted from the mean motion of the current. 

When a boat advances with a current, the velocity witb which 
the paddles act on the water will be r " ' 

V 4. c — and vbm.tbe^ boat moves agaiHktthBi4uiiriM| it 
will be V — c— apnasquantly, in mtim tmmiUbi^ 
y^Cr^v; and the foioeof re-action (V + c — t;)* But the 
effective resistance of the boat is as V + i; i v t •f^-^s)' 
: V (V jhC — v) ; and ito effect m a given time ia a aT 
when r^Jty^H.^v} ii as a maximiim, that is, whei^^ 

Ys-*.^ when Vs: 1-5 v^c.Alao» =t 



^ 2 V 

When zr = o, or the boat moves in stfll water -3- = the 

Be ft befev^ and t!^ mean betwm moving against and with 

^y- jiinii iii\ iirnli nlitijwiMi 
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b^iObuM^d to »Mif jjjt: circumstances, this will be the best pro- 

dbii»ilvpBiild fae extrtmely desirable to haye 
ing th» 4eloeity of the wheelif ; mid it is not proper< 

be done by any change io the,fve|pcity of the steani-])istop ; bei- 
caiise, whatever cliauge is made in its velocity, must affect the 
fer of the ^ogme.^n^ There is noviiifficulty in adopting such a 




, and yet be as nroiMt a^ durable as the ordiiiary 

bination, and not at al! expc Bwyfe; ^ eo m pared with the object to 

bp gained by introducing it. It will only be neccN^ary to pio- 
vji^^^^r as^ increase of velocity ; for, when tlie boat goes with the 
.the rate olj^e j/fj^^^Jis^e&dy too great; whereas,' 





sary, to mamtam tne mean raie. 

J-iS'^n.'^^Pf^^ W# tlie velocuy a boat may 

K|Pp|^^^ to acqu^pei ijfi^^t^p power is the same. Let F be 

h fU th «^('^^-^)* p 

tne powe|j^o{Uie<ggjr,^g^^t 

Put the ratio of the velocity of die current to the velocity of 
Ak ll^rtiii li: «»;..tbab:i6^ 1 : n i : v c c ^^^n w ^^«ii¥I^ 

Jrt'Vtrn'j • ' ■ » *' * « ' . . •^^ * '. rj.'.* 

• *, «....•• .#. M 



*~ U (1 :f ») V 



• t 



h li ii wba K C 't*m>e» lb a etln^ bf nhMf die wlocity is litMiea 

the/ velocity of the boat, then we shall have f >•* \'l 

l^Sl\tl ^ tebbi^^ Current * Velocity 6f Binit, Z 



stfli w*!^; ^ 0-00 — " *• " 5.00 -L^-crawDtfr 

^i^i|ihiflle«n, 1-06 ^ 4-34 ; 

.J— f-S8 Jfc— • 4.16 -^^-r- / 

1-92 3-85 * 

« a.17 317 

Tns Table HI6WS, that a power capable of pqnang a txiat at 
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at the rate of a little more than thrve miles per hour against a 
current of the same velocity as the boat; and that tW^peed^oi 
the tame boat would ba ei^^i miles per hour* when m«irili9>«iitk 
a Wfetttof whMhtheifdockybfour niilespephoiir. Itaboiikl 
ba remarked, that these calculations suppose the area of Uie-pact* 
dies, and then* velocity, to be adjusted to the maxuuum pru}K>r- 
tioDS in each case; were it otherwise, tlie velocity with.d^f^ m/^ 
itot would be incieased^ and the vekNatj agauMt the onmaM 
^Kniiushed* "'raiot 
Tliere stall rmmn several importBnt topics ■fov-diaeuamoiiv 
such as the ibrin of the boat, to move with the least rc$istau«ey 
the actual resistance depending on the form and tonnage of < the 
boat, and the posicioii of the wheels to produce the best ^kl* 

Aet. VII. — Sketch of the Gadn^'y of' Sicily. By Cuahli^s 
Daubeny, M. 1). F. R. S. Professor of ChemistrjEiinQliio 
Umveraity of Oxford. Gontiaued frdtan p. 118%* ,cinpii 9H1 

* I . ' ■» 1u sfodw 

JL HIS recent breccia is seen to rest upon a fbrmatioA of q«d& 
a difPerent nature. The suj)ci})()sition I first observed Bear the 
road between Mazzara and Castelvetrano, wiiere the former 
mk m seen m&iig on a caloaraoiiB marl,' devmd mft js ha tt a^ ahirt 
lepkte wilJi ariemtea. As we proceed aoutfawacds» ihe griiiMnJ 
rise of this stratum brings more frequent^ to ifwwtbarkibjtil 
cent rock, \?hich at Sciacca is seen at the level of ilie sea, wfeilst 
the breccia appears on the heights above, where tlie ^towj» ttseki 
18 sttuate. The same thing ocours at Girgenti^ •whfaBn:th0tiaf«i> 
ci. otaUiB. ibe t»m«rito, t«chi, »d lo»«lit<»; ^ 
■Sbsriolr of the country, where all the most elevaited^spotsoaM 
crowned with a sinular loose shelly str at mn, partly calcareous, 
partly arenaceous, always resting upon blue ciay,- and .oittkys 
lull of petrifactions. - pom ^Hj 

< Thus the heights of Castrogioyanni (acooicduig tdj'F49»% 
480 toisea, or 2880 feet above the sea), whidi overinek iKeitek. 
teyof Enna, bo celebraud in the niytholoirv of the aneieuts^iuud 
the fabled resort of their gods, are composed of tbis:rock,rii«i^ 
ing upon a white calcareous stratuni without sliells, altema^g 
with beds of marl, and this upon the Uue clay whidr cdnl^titutes 
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the biik of the snbjacent rock. Hef^ in addiUoii to Ike pre- 
cvAiig ggnm of flhelifly the 8aiidaioiie'Ocml»iiiB'0|MdiDflnft olri^ 
conas, buecimiii], tmdhus^ tuHw^ and mya. 

I must own, tliat sonic farther exauiiiiciliuu may be recjiiired 
to establish the identity ot ilie breccia found upon tlie hiiis in 
lite interior of the ulandy with that on the coast between Tie^ 
pM mid Seliam; bat as. I have seen the latter ie8tuig> neai' 
Manara, on a foeh deddedly the saine with that on whi^ the 
former is incLimbent, and as the character of the rock, as well 
as its imbedded fossiis, appear to coincide, I think myself war- 
ranted, for the present, in setting down the one as a continuation 
of the other. 

Let us now consider the characters of the subjacent stratum, 

which, in point of extent, is by far the most consick rablein Sicily. 
Indeed, it might be safely said, that nearly liali' die surface of 
the iaiand is constituted of this and the subordinate beds, as it 
estcnda ftom the neighbourhood of Palermo and Tcmim on 
the north, to Tern Nuooo on the south, occupies nearly the 
whole of the centre, and extends on the east to the skirts of 
Etna. The predominatinsc rock in this formation is a bluish 
plastic day, with which are associated beds of gypsum, of blue 
lim i iOnB ^ of < a dark^biowu slaty niarl> at a white aigtHactooai 
Ihocntsu frequently altcrnatuig whh nuorl^ and of a bieDciaied 
cakareons rock, with oval masses of a * white nompaet limestone^ 
like that which occurs in tho Palermo rock. ' 

The blue clay rarely contains shells, and the only ones I dis^ 
Covered in a state sufficiently distinct to be made out, wm>'a 
n^tOna and at cardiiiiiL' I never lecollect to have seeniit/itst^ 
ing many of the other beds whwh I have mentioned as being 
associated with it ; in every instance it appeared to be the fwck- 
damentai rock. . . ^ > 

Theiwds of gypsum fiytrod incomfaent upon it tudi ifiimg 
the most striking featurw m the geology of Sisiiy. ^licy^^ 
saaapMbd'SODietiamof gypsum, somethnesof entire of 
selenile, which exhibit a confused crystallisation. Pktes inav 
sometimes be detached nearly a foot in iengtii, and six t>i^ eight 
iBshea-itt-bieBdth^. - - - --^i.-i.il 'ifif 

■ - • ' ■ -> f »f | > 

IPhe Snroif •headed vvoAeij ct crystals aeonod the bmvi cfaaoabiij ( { r 
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jpl^un, fpr which Sialy hms^ong beeo cel^bratecL .f ,--ov nnhrAq 
f It would appear that beds of sulphur arc found cv^^vf^^-^ 
disseminated through the fi^tWice f)f t^s.^^,^3?i forwf t^i^J^ 
JpJ ^oHgfc Sicily hw Iq9g:«uj>plie4,all mi^qi^i]f^^.^SfliaJ^ 

noifKsq 

. li'he sulphuv occurs ather maame or, cr^sfalluie^Y.m ipi^t^^ 
drons, but is always of that bright yellow which Broec^^ ,99^ 
siders as proof that tlie mineral has been sublimed) ^ i^lXfpr ' 
of the liver-hue, which belongs to it in some districts. . ^ , f^rrc 
The blue clay likewise cantajns , hed^.. [Cjf,^|nfyjMf^l|, j^f niyjip^ 
the most coosiclerable are at Almiiiia,/N£. pf ^Qaff^^^fi^nh 
where this substance is found both massive and crystallised 
cubes. The springs that issue from this formation, have si^^^ 
HUve.or less of a brackish taste ; and I founds on 1 the. ^^ji^;9{ig§ 
{*f prgper tests, that they contatp^^ia^ jT^^^fjf^f^^^ 
sulphate of magneda, and sulphate^of fip^ ,,31fhesfrjl^)|ef^9P^ 
were found also incrusting the sides of ravines, apd imofjl^^f^ 
tuations exposed to the contact of streams of water. Tfj^eiOlhef 
minerals found in this formation are nqjt JiumejCQyiJ 
^^pjW^r-pyjit^ps are sometime^ .iriOn^n^d^ X^bfiji^^ 
^ ku^pe%, and alum. . In a coiiiitry» ia shqfct»,,sp,if^|]jlf^f^t|)« 
sulphur, all the combinations of that mineral, or of the ^^phuf^ 
acid with the different bases, are to be look^.fpr^ .fiq^^qi)p3|jj^ 
^em accordingly are found. r . r- ofntn-roq 

^. It Uk indeed, probable, that the ^Mnnatioii erf) th^fjyfijtjphjfflfr 
salts^ and the subGrnatioii of the sulphur^, are^ i^ij^gf pf^,^^ 
many parts of this formation even at the present moipaj^, Sf^ 
there are abundance of facts which shew, that a chemical ^jij^ • 
i^fiWg on amo^g the inflammable materials whLp^^ ^VtSi\^ 
g^Ting rise to the piodui^ of heat» and to >th^f ff)Bfnp H ^ ^ ' 
o^ ebstic vappuEs; to phenomena, in short, wfeMv 
4i^logy to those of /volcapoes, .f^^hpufi^ 'fvj^m^^ 

waller scale. . ^^.^^^^^^^ j ^.^/^^.^^{^ ^^^^ ; mV^g^ 

~ ] " ' — ' ' - . ■ >!-,-'fK/to" 

• As for instance, in that of Radebaoy, nearCrapina, in Croatia, where ti^sul^ 
pBnr is met with in balls disseminated through clay, and covered with mari«'coo« 
taioiog ixnpiessioiis of fifih^ the Whole lettt^g ox^the jplAsOe dagr* ' ^' bluov 
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-^^'^A 'latg^' kipply of <^ulphiir nlready purified, b^' inerely 
placing vessels to receive ik stream of that substance, \<^hic4i Ws^ 
mkmf '^^m^ Mm ^ ^de of a hiU. This wai otcasiy^ed 
^fU^mi'^iiVWVfm-y^ tUe^ fat^ <if the tnoutttUn'tffi^ 
^es^ii ^re, M&'m li^at gen^ed by the combiisHon''6r ^1 
portion serv'ing to melt the remainder; Nature having, ih tfes 
irtitiittCe, adopted the wasteful process employed from time' \m- 
Hi^dtM hi th^'f^ciHdns^ fdr getting rid of the intermixed '<^)^^, 
^«PiHaites4<^ 'iilnp!y iii <t>flming the materials in lai^ 
and setdng'fihfr to'them on the surface, thus causing the H^ub- 
<fe^^6n ^bf one "portion by the combustion of another. 
''"At Mackluba, a hill near Girgenti, consisting of blue clay, 
^Si^i^k^fkfntintial disengagement of gas (which I found to 
miik miamAii'Mt'^a'^^i^mted hydrogen) fnm sm^ 
€Mli^,! sTia|^'fiki»mfeifsjs^^^ ar& i^ed tntb muddy W&ter, 
ittixed with petroleum. When I visited the spot the action was 
fiithei''fbdbT^^'^but there are times when the quantity of gas 




shall mention only one other proof of the same fact, w'Firck 
ii^fekhifait*d'rtl?ap the town of Seiacca, the ancient baths of Selii 
i4ti^.'''lbtt irii klofee^bf Mount Calogero, the ancient Mons Oroi 

tij^%^ above'towu; are badis of which liie 
peratnre is no less than IftOP of Fahrenheit; aiid y/Mch, ftotti 
{HW^^iki^bTe qualities, seem to contain sulpliate of magnesia 
ittd^^l{)Rli^6tt6d hydrogen gas. Like the Harrowgate wa?t^r^ 
«^y'te^Wiifch4ifeed^rot' cutaneous disorders. At a higtier 

the blue cky form^nibYi, mWi 

<Wi^ta^»^^fttt}iiey-shaped masses of flint, like those se^h iri'tficr 
^fflrtl^-^toit^,^ ^hich continues to tlic summit of thfe moutitfin? 
•iW^ ^ tkW'Me^tone I must leave for other "triVeife^^ fif 
ascertain; for though I should be disposed, fronA^ki^'^ramf 
lillVafiters, to refer it to the same'lofmation as that pf ^p^te 
(jiuljanoj^ne^, yet the presence in it of ji^u^mu^i^g^^ 
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f9& Dr Datibcny on ^ "Gmdngy of 'SkUy. 

' I aUudc to it, however, in this pliMe, oniy on account <if the 
vftpour which is ooDtinuallj issuing fnmi the eMs of llie mnn 
tain at its summit, as an eridence, m common with the hot Mil; 

pliLir-bathb at its foot, of the chemical action going on al pi^safit 
among the constituents of the blue clay-fc»rmation. The dis- 
covery of this vapour, or rather, perhaps^ it» application to* meMi^ 
cinal purposes, is attributed to Dsedidus, who is said to^ha^e 
hcKHowed out the cavern in whieh patients- are exposed to the 
hot exhalations At present, the name of Daedalus is super- 
seded by that of Saint Calogero, to whom a chapel is dedicated 
close to the spot from whence the vapour issues.* 

The most southern point at which I recogmaed the Una cliy 
was in the neighbourhood of Terrarinova, where 4t gives plade 
to a shelly limestone, alternating with a cakaixous breccia, 
which at the time I was disposed to identify with the breccia 
seen everywhere associated with the preceding rock . 

At present, among the vanous omisnons of whieh I aecmc 
mysdf, hut which the scantiness of aoconittodations»' as welt^as 
the distraction oi various objects, sometimes renderetl unavoid- 
able, there is none I regret more than my not having fully made 
out the rdations of the blue day formation to the liMsM^ 
which succeeds it between Terranuova and Cape Pasam.' 

I am, upon the Ivhole, tneHned to ^^ew it^aa resting upon' the 
latter ; but, on looking back to my notes, i iiiLLst confess that I do 
not find myself authorised to state this, ou any certain grounds. 

I may, however, express with more ^opIideMe, my belief, 
that the blue formation is of very reoeDt date, bdangiiig, 
probably, to the Tertiary Epoch ; end u not, as in^ht b^wsifh 
posed, from the presence of salt and ffvpsum, related to the new 
Bed or Muriatiferous Sandstone of the north ot Europe. 

There is nothing in the nature of its imbedded minerals to 
contradict such an opinion ; for gypsum and sdenUe^ sidpiuir 
and sulphate of Strontian, are quite as characteristic of llie 'Paris 
beds as of the secondary sandstone ; and common salt is said, by 
Steii'ens, to accompany tlie same rocks at the Segeberg m Hol- 
atein; and, by Humboldt, in New Andalusia*. 

• Sec Huiiib a Personal Nitrrativc, vol. L ji. 262, English Translation, and 
Steffen's Geo^'n. Vulsatzc, p. 142. The description of the muriatiicroLis clay of 
K«w Andaloeia corresponds exactly with what we kaoir of tte tdue day of giciiy. 
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Dr Datibeny ihe Oidogy of Sicily. IW 

< My reasons for assigniiig to it this date arc, its containing 
beibof btuff loMttoiie vitb 6beUs» Bomecf which (a« TuniteUies) 
Mm tobfi^k a tertiary ongb; its being acoompiuiwd, through- 
out it« whole extent, by the recent breccia above noticed ; and 
the probability that the aiii])er of Sicily has been derived from 
JiHis 6traUiiii5-T*«. circumstance directly affirmed by Ferrara*, 
4WidtfaTou|«ed by the sittiatioiis in which this nuncnnil is chiefly 
-Mttwilh; namely) at the jnouths of rivers whioh have flowed 
Anni^h thisruock. 

, ShoLiid my inference appear hardly warranted by the above 
considerations, it will be borne out, at least, by tiie fact of the 
idenlky of this formation with the marl of Italy» described by 
Bmoohi'f, which that able geok^gistacems to have good grounds 
ibr jeferring to ihe same recent period. The greater pert of 
the country, at the foul, of the Appenines consists, it would 
i^ppear, of a calcareous sandstone, and of a brown or bluish 
MwL « The reoent ori^ of the latter is evinced by the trunks 
.4lfitmitbuaiedin at, and pieserved nearly fresh, by the leaves 
kift ivegeltoUes, and skeletons of fish, in which the dried musou* 
lar-part may be recognised, and bv tlic immense number of shells 
Bf^ifwpg a^l bat their animal matteis and colour, and someiuoes 
even thesft 

it-naotiainsy like the bhie day of Sicily, beds <^ sulphur, 
Ivhidi^is hero of a liver cc^our, and whidi, according to our au^ 

thor, has been sublinicd ; thus giving rise to the piodiicLiun of 
the yeibw variety, also seen in the marl of Italy, dbtributed 



the cavities of the rock. Like the blue clay of Gir- 



gpnl^ k'gbiea rise to diaengagements of inflammable gas^- as near 
Modena It eontams mineral pitch, amber, sulphate of lime, 

both massive and ci ybtallised, sulphate of strontian, and sulphate 
. of barytes. Common salt aboinids in tlie marl of Italy, as in that 

oifSicily, which is proved by tlie saltrsprings, so common in the 

•flifantjr «f Cceena» Smma, and Vokerra. 
/ft-* • 

• ViapFQra»Cmi|4Pleg««l,p.2ft 
t VUe Biocchi Goodiologia Subappecdiifu 

X These phenomena are called Salscs, or Air-Volcanoes. Is it possible that the 
iniiamiaai)lL gas of the Pictra Mala, between Flqreqce ai)d Bologna, may have 
originated from the same stratum, and haw ibmid iU wapr through clefts in the 
older rocks, to the summit of the mountain, whence It escapes f 



Digitized by Google 



The descriptiori gix'cn by 'l^^Mslsht, of the caicareo-art^naaxjus 
brccchi, which accompanies die marl of Italy ^ ootres^nds equalt- 
^tHkChiirhat I iiare observed, res|xlctiflg'«t)wt oi^Mfy»vaikl 
>treiig;thais the probabffity that the twti ftnanilal^ («npiiMlL 

tecitf. ** '*"" . ■ J ■ . , . i 

I have now to describe a series of locks, which (X)cifpy< iKe 
wutherh portion of the island, extending frost Gape Paseero 
fibnneriy Cape Pachynus) to the Lake Lcntini, where tbey;«^ 
btitemipted by a diluviat tract, tenned th« Fiaiitf^di Ci^iiliiMi> 
but are seen again northward of chat disttict^ xifmiCittikAeij iBu^ 
th a few other places, Avhere ihe rock has escaped being covered 
by the lavas of Mount Etna. ' ' ' I l -ioi 

"I traced these beds uniotemiptedly, from Terranucfa to 
Cape PassefOy and found them to oonsbt €sth«r of' a'lBitft kmd^ 
Idoldhg^ liinestone, generally of a titniw eolbur» -wfalclH'ikkiRMiiA 
5ts varieties, resembled the beds occurring in die oolite of this 
country, or of a breccia, in which no(hiIes of a more compact 
Hroestone were imbedded ki the earthy iookiog> basis^ be^oneide- 

iBlibcd ; ' ' ' ' ' ' * I. K.! '/ j: ' >• • lo bl>d £ '^d 

'^"Ihtfte* south of the island; near the tdwti oPftagiisii/ktiiMte 

ma(tion contains beds of limestone of a black colour, ow^ig td 
the presence of bituminous matter*, with which it i&60>Stroii^ 
ly imprtegpRted, that thin pieces ofitwill bum in a'i[}aiidle^<)ettiM 
iog an e^y ir^sidaUm 9 und itis'evefi said^ Uiat'ihe^UAiiM^^ 
Ute^k ^^i^ Near Palagenia, webt of IieBtitti; i^aikkifiaaed 
Lago Naftia, which is constantly giving out petroleum ; it issi^ 
ttiated in the same formation f. In r lanv places nktuitil'ca. 
t^m^ Bte found, in which a large quantity of mtra k^ieeiUe^ted^ 
thecoiiscit^iefots being probablytonkhed, in*4k'gfM'wi^akd9^kqiL 
dung of the bats, wliich resort there^ in vast riuifitens. 
It is curious to observe, that the natural caverns are frcqiielfit? 
ly incrusted with stalactite, though the artiilcial excavations,^ 
tbund in great numbers on the same spot, the antiquity of;,«^bicb> 
cauhot 'b^ qtiesliotied, teem altogether ftee from themj. ^' 

i^r" ■ ' ' . ••'!., ; t:^^':" vjiI; to d! 

" I find that tfaa BaguM limMlone containB near 14 per cent oTDiitiiiifiidtis 
matter. ^ \' "i .- i ,uoia 

'^'VfceWara's Pamphlet on tbel^NaftiKu -♦-'•♦t''-* 

$ These artificial excavations arc extremely curious, in an :intiquaiian point of 
Tiew, aod do not seem to have been su|Bciently noticed. In some places, as at 
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^ftdbn ihexMJuaicjj between Tcrranuova apd C*pe P^^serp, the 

At Cape Fassero, however, the fundamental rock is not of 
'Neptunian, but (rf* Volcanic oiigin. At the level ot the sea, end 
jrising tx>'ji etnsiujlieiiLble i)^ on the cM' above, is a,4iA;^f,|^ 
vhudfr bill «p««i«i.gf[d«rkr aackinitsd cki^ aUkd IPI^ 
viidt tte vblmditd ponimis m oonpowd partly of cpmpuct ac^*^ 
^rtly of cdiuiar lava. t 
l> > Tins tuff, as the aggregate may he called, is often amygda*- 
loidal^ Uttle spherical concretions of <^careous spar, being di^ 
#f iqiwiMii'Amigb it, awl in thme cases I hsve obserrc^ inter* 
mhti ifilb>ih».we(ske» numsrotts <vy8tal8 of a minend kiT thf 
iwfrttbknde Cami!}^* «»hich I believe Co be schiller spar. In other 
cafe?§ the calcareous matter has })erjctrated uniformly ii^o. tl^ 
iotcfsUoes oi tiie rock, aad (^eiDcnted together ita part& . 
-'JiSkiM n^AooBm tiiV iafmrfired towards xhe sninpait of .tbo cl^ 
bj a bed of limestone, which extends to a little island oppod^ 
Ofib tu^iiDKfdit^ Clisde of Cape Passero is erected. The hmestene 
i» very different in its external characters from that wiiicli 1 had 
£s^UQi«ted fcoD(i Terranuova. It i§ of a. mor& or^jiit^lii^e 
cMsft^etbrtiUQtuita^ bflainog much nauet vesenda^HCfl^.^cff 
leilgiMinfni<tf'theoidcr strata^ than <he pinsQB4U^.beds^^ . .-^ 
hoI^;Usiial colour is vfhke, butitis£omecinies veine(4 ^ij^ blu€\, 
ifiaraiing, in apj^earance at Icctst, a kind of breccia. { 
jrilihejahells.ii.cpiitaiiu ore nuperous, t^uu^^uulites , 4bu(h 
dM^lii^«s^ iriso madmporttes and melmtes. Bj^t^ii^ - WPM«f 
Igiijwbltfytti^Miw U the hippmilej first. difiaoy«i?(4'^|i9i4M^^ 

P^tal|ca,7yad ill the vallcjof Ipaica, the rock is completely honeycombed with 
them '; tmd 'it Is difficult to tell, whether they were desigiied for sepiiiclirci o/faA. 
b^li^s/tit ^1 ei^ittts, they h&mg't» a tMOple mOMht U^'IM pMMi«r«feiQl 
dUAmOti^^ ili^ iMMl tte<ir' tbt tacatdta ww 4hoMYi^4iifhfl|piiil«i| mil 
at Fluildica,^aNtfii«|eB« fp^!«wttrtr dl^osad alcng (be jstara^ oC. ■tha.^lj^^ 
th et th qr resemhUd the nuiges ot windows^ bdoaging to the eeve raj storey s of a 
knaMMioSi They seem.to he confined to the south of the island, where die 



* My Mend Mr DeUbedie, who is just returned fn^ Jun^len, sh^ed mt 
some spechnens of tertiaiy loeks from that' idlend^ whfi^, In jp^C^\66mpil£Sti3m% 
o;ii^''^ar^6rf'0fCipe'1hwmiL»'* v-"'':--- ■ ^-t^- -» • ^ir. iT .J 



tXl^-. lull • i, •>?16 .^5/' 
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."by Thomson, and noticed in an early volume of ilie Gixdogkal 
Trausactiom. The entire mass ot ilie nx^k seems to be qhfurg^ 
«inth this sIm^, wbkbit wdiffieul^ bow#vw»,tOj^^ . -,r\^ 

The belt ipecuneos I. aucoceded in psocuiiiig ave iilraMl^.ivi 
the iBUfleimi^ and* may I hope entlble Mr MiUaf to tbKnr; s^e 
light on the sti uc ture of this rare and curious fossil. ,» 

The bed of limestone already nolioxl is covered by anqiher 
:viplcanic rock similar to the preceding one, and two m three of 
fooh idtevnataans pec^r within a few nilea of jthe Cape* -^Afr 
ihia a pause seems to have taken place in the vdeanic opeitfb. 
tions, for the calcareous rocks continue without interruption lur 
a distance of almost thirty miles northwards of the Cape, to a line 
naoBly parallel with the town oi Palaszolo, when iodicakiQas of 
jgpneoiis action iqspear to recommence, I 

The most nnmerous alternations, however^ of these two dasw 
of deposits occur between the town of Lentini and the Moun- 
tain of Santa Vennera, to which, as illustrating the go^r^ 
ture of this district, I sliaii chiefly ogufiiie layself . 
, .Santik Vennera, the lo&iest mountain in the-miM^of^^JsIf^ 
is capped with lava, full of cells; having tb9t AV/dr<ir e l fl n igftt f d 
figure conunon in TQd» from which elas^ vapours h^y^ .bq^n 
disengaged, whilst they were flowing in a cuiTent. 
„ Underneath it is a bed of compact limestone, full c»f mjpute 
and baldly distingiushahle sheila. At a still lower level op qur 
descent iowarde l^entini, we meet with a seoon4 bed.oft)w>)f8nic 
matter, amilar to the (irst, and before we reach th|» Ipwn.t^vo 

other such aiLt;riiutiiiii.s Like place. - , , 

At kngth, a3 we descend the last hill, which bppg^ 
tittthery we find ourselves on a celc^reous st|»tim^«sif^M]a^iy 
oontorted, and dipinng in a direction just the reverse of t|ie 
preceding strata, which seem to be inclined towards the south- 
west 

• The volcanic nature oi' the beds whicli separate the calcare- 
4^8 deposits in this part of the island, being unquestionable^ it 
becomes an interesting point to ascertafai to what class of fbrma- 
tions the latter must be referred. 

In thi;> iiKpiiry tlie order of superposition will assist us Iluk', 
Ibr, as the wlioie of these beds r^t, as we iiave seen, on the vol- 
canic luff of Cape Passero, so are they covered, in the rare in- 
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Dr Daubeny on the Geology of SkUy* 5^ 

^fttitetts 'in wineh any alher kind of rock as $eeii abtV^ftkem^^Jby 
titp modern lavas of Monnt Etna. The character, thmfenev 'ii 

the shells they contain, seems the only method that remains to 
lis ibr deterniiniiin^ the date of the rocks, and here, fortunately, 
the inibrmation afforded, if not absolutely conclusive» kad% a|: 
least, to a probable conjecture. 

^ 'In tfaesonth of the idand^ indeed, bstweeii Cape FaSBewo and 

*Palazzolo, few fossils occur, and these not of a decisive charac- 
ter, unless the rock of Cape Passero itself be considered an ex- 
ception, where, together with the liippunte, a fossil common, as 
it ^rould aj^ear, both to the chalk and the first Cerciacy lioep 
itone nunmiidites and melamtes are also frequent. 
* It IS, however, to the country intervening between Sortino and 
Lentini, that I would refer for the most s uisfactory proofs of 
the real age oi iliis formation, as we there see beds abounduig 
In filhdh, which, if not ccwfined to the most recent class of rocks, 
ffSM, tieveftihelesB^ in this instance, by their ooncurrtooe as wall 
as frequency, to' indicate the reocmt date of the beds whidi con- 
tain them. Among these, the cerithium, turritella, venus, and 
venericardia may be mentioned as frequent ; and near Lentini, 
ddntidia, strombi, pectines, casts of trochi, and neritn^ alwiic- 

"cur. . ' ' * ' 

'''*I^ay add, <hat fosnl flflh have been found near Syimense, as ' 

in thie rocks of a similar epoch tit Monte ^Ica near Vicenza. 
" ' With regard to the volcanic rocks with which these beds are 
^assodated, I nviy observe, that, whilst the cellular and ^aemifi- 

treous aspect of many of theip is SMch as jo precl)id(e any iplass of 
^^^eolo^sts 'fimnl eodertiittng doubts with npecfc to ;tbs manner 
'ijif'fheir formation -f* ; the characters of oth^r portions present 

strong aoalqgies to rocka. of the trap family, which, whatever 



* Aacotdiag to Dr Bont^g mmprnm of FoBril OfgBoi» Bmajm^ yiMMtol 
'•iS!>ih» *MimlMr •the BajrtMttgfc^'fMltiifiiW Jmnsl tun Jmmj ap4 Ap^ 
Itiii-Jt ■limn liint IteAfaBiirjlifMrfHfosiid jr«4in0Clm 

Sist tMdaaj or aalt-wottt UmealoDe* 

f At ^alagonla, west of Lenttoi* tbe velcanie roektias • Bupeiictal eovwidg of 
4fMdiui, wliile ft te tutcnidly a DflMMe faudlie aspect, ivlBkiBdltig^iBf the vifn 
In'tlie'tlUuid oT'liuiilsih, i^oec* to Anan, tlioMdw of itWMt ht^ of pitdHiiiie, 
wUkt Hw ee&ler l» bosalt. 
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^^^am^. ,o^.^e beds, %^ii|^qe„ t^^f^b^ ^tf^ifeHPjfiJ^ 

pW89f»c^.p£iViqijftaio degree ppiessura; in,,,^hfr^ jr^n^ 
serve the presence of oliviiiu, either disseminated injp^ii^i^ S£3FSi 

•^oKfTM ^^^^'^^ ^ freqi^ft%(^lled up vvl^^^gy^i^ 

strata; and in mute of tb?^ WsJ^^^Ja?;^^ »icriHfflai^ 
Ijipgeinent is discernible. , ^ , ft ^ moimA 

. , jThe explanation of these phenomena mu-st b^. resqty.f^^Jqr, 

tjj^^fl^^^y^fri • 

' ». ' . f 'I. I .'/.•;iii:n YUiir?. b Io sooBla 

Tbe volcanic rocV3 iust , cpnridisred, nw^r^ f^9ft%p4^^ ^i^^ 
n^y friend Professor Buckland's nomenclature, be t^rpi^^ -(^^h 
^^ymTj-M ^^y subjectefl^^t^, tj?e ppfi^a^i^ff ^• 

,,;,tf^s,,t,l^^:le*fre pWp, th^t no crates are ^o l;)^,9:y;^^(J^I^ 
exist in rocks so circumstanced, ahhough it has been, ci^p^^ygj^ 

n|uch>agitated t^VMhioxuak to the id^ti^t/ of the ]^Krticnlar 4^8^^ T^'j^^isa" 
Mofitdd jEiist'oTjr, ti^u^ nife cause 'to which' ithe ezcavaiifoi of the vaiie7S^^9i£e 

pf*^i^rt^.wi) a^"nMntf imfl^!RWft %«wafe 

over toe whole surface of the globe, I am myself fully of opinion ; but tn^t this 
e^MPtfk'tl^ sami-Witb that dcfhtgewhich we iwc aJluded taiii'^d^^W^^^R? 
vldiMyitfiyftilittaQaesllaBV^^^ which I'^brbelu^^efibr^i»^•{I^ii^Jl4bl^8ljy^ 
nther to the pp^yf^f^c^lJIfhe^gical lha» ofi^tatm^fi^tpiMiii^iii mi^mAim 

tical principles, whereas the expressioa /^f antediluvian and po^t7uvtan,.^ere use<L 
is merely ineant to imply, that the roclls so named wci-c formed "llcfori^ or^'aVter^l^e 
penod at wMch-thd va]Iey«-w«» excavated, and may, therefore, be received -by 
every one who agrees with Profe»w»r^ QubcKiand 8p>J«r as to admits that theilafter 
^l^s were brought abo\i( by ^he ateullMe^ opfMAi 

Wfr.hjf ft>Wcf«S|iftB,<?f (jj^Wtirt Was^i'jiU uvj&u ,iij .v.v ..il, r.-jdi ^aclq teruid A 
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•OdM^lli»«bikigiiiius>iMlki i The wbQ^io£ftlM»«la8s;i»(4fag^ 
tfiOQgh probably not formed under the pressure of the Miil 

iria ti^kt at a |)eriod aniM!Ahie'lb'(ffi^'e^«^ng drder^f^Mfi^^j 

•^^Tfa^' indeed ajipears to be likewise the case with some of t!i(i 
liiW ^HMt Oc6\ii^4ii'the neighbourhcxxl of Etna, in tlie greeni 
itone dPm Cfy^mj^mkii^^ 

^mifiih^'^ d^ntihtied ^trittum, tftat seems antec^eiit^lb W 
niduhtiiiri; at the foot of which it is now placed. ' > 

Amongst the other rocks on the same coast, that of CasteUd 
&ik&t>ymiPiiipj^tib^ at least, of 8ubaq[ilepu8 

^f^^<^^R> iSbti^ tff 'ft wieaine blrecjda, the eemeHt^iMiliu 
stance of a sandy nature; the nodules a cdlular kind t)# Uiyii^ 
The nodules, however, are not rounded masses, but result from 
a sort of irregular crystallization, most of them possessing a ra- 
diMt^ sti^cktbr^,^8D^ ili^tth^ resembte a cinstre of piHaaBs nteeti-' 
1^ Wirik;^^ diitxe. The above stellular arrangeliient ik 
di^ttf^'^^Dilk)^,''!^^ ^hses the prisms^ baveimn^^^a! 
fan-shaped structure; and, in both instances, the point toward* 
if^iih they converge, as well as the interstices between them, 
mmWiM.'^ - ' ■■ ' ■ ' - * ^ 

^«Hltai^|SKi^ drcuiliiiy^ ^'fblf 

em|HiuuB <if Muuiii Btiia wimmeuewl * at an era not w d j ran-* 

^^etit to 'ffly^'tStne of Homer, but even perhaps to the com* 
og^ncement of the present order of things. If the existence of^ 
pebUBi and other rolled masses, establish the operation of a ^^ 
Ii fiyipiaiihgwy la ihe-fimvel at the tot cf £tiia^«btnidaiit««sK- 
dlMW'dPanilsdlltiviaii em|^ for both cetlnlar and oompiiieff? 
lavas are found among these deposits. Nor would it be difficult 
t^.l^ic^t; put, on the slope of Etna, especially on its northreast- 
i|liebyfiky& which, from their size and figure, yupeuti 
Mll«p>'t9dilttviid «fftioD,^aA to Iftie ^fect of torfttils; '"'"-^ ^xbm 
r^'imAii^ tlie beds of lava at Aci Reale, io wUcliVlMV^'ft^ 

im.tl^ff^. iP. ^^i^^i^^^g S'BY^ > . Sicily \ y^&ce 

^ t. ... .... ...- ■ ■ J .. 1 1 . . i ,^. ■ I - tU if a o oiUi W Ohl tJj f i ir ; • i. i n' ii't 

t5)# Thtf ft>ll0w!ng is thepawagc to which Infeti 'i^ ''^ ' • 

bM 2lflu*to«TMUvWlueh ifi now thirty feet bci«wi|^iibA^«6d'ltt#'p^^ 
A burial place, there is a draw-well, where there 'fere i^e^erafl ' strata omifri4%IIIi 
cirth to A cooaiderablie thicknffw over the smfticd of each atzatuni. Bccnpcro hn 
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0r Doubeiiy oit '^e Otology qfJSfici^, 

wmnm to him to i»pagn the of «ar iMnved ctooiMi loj ( k<|< 
are, in reality, of a daf» anteesdent to the last ^eneftl eruptidi^ 

of the waters, for I liave perceived nothino^ analogous to these 
beds among the lavas which the mouDtaiu sends forth at pre^ 
snt; 'I 
• Atall events Bfydom has been groMfy dcccited m iinagilu«|^ 
tlMrt the seven beds of lava seen lying, one above the odicff^ neni 
this spot, have been successively dccum|xjsccl into vesretaWe* 
mouid ; tlie substance which really intervenes between the bed* 
facing nothing more than a sort ai fem^gmous tuff, just akiliar 
t»irhat would be produced by a shower of vdcmnc aaheSy'SMii 
aa Qsaally precedes or £oilows an empticm .of -IsTa^' ttrixedmp 
with mud, or consolidated by rain. • 

Of course, his inference with respect to the antiquity ©f the 
gbbe talis lo the ground, as being founded on thej^sict of ihe 
deeonpoiitioa of so many beds of iaiva, which 'tortmoatritoifo 
altogether a mistake. '"i^-'i i i 

With regard to the nrere modem lavas of Mount Etna, those, 
I mean, of manifestly postdiluvian origin, I have only t& 
mark, that they exhibit much less variety, both in the natuw^ 
of ihcv component parts^ and in that of thek" aeoidsBlsltiiipie^ 
diaiilty tfmftdoitlKiiefOf Vennmi^ The older lavas ^.bdftngmgi 
to this class sometimes possess the ciuiracters of porphyry slatd, 
and even of trachyte, from which there would seemjto be'<9) 

■ ■ I ■ ■ , . • ■^ >■" !' i ' ■' « .. . . .■ • 

made use of this as an argument to prove tho great aqtiquity of f^imt j in upitf 

this inountnin. For if it requires two thousand years, or uprwards, to fasin|btt^^ 
scanty soil on the surface of a lava, there must have been more thnn that space of 
time betwixt each of the eruptions which have fonncc! t!icse strata. But what 
shall we say of a pit they sunk near to Jaci, of a great dt^pth. They pierctfd 
thxo^b seven (Ustinqt |^ya% one under the other, the surfaces of .which werepab 
ratlel, and most of them covered with a thick bed of rich eartly. ^o^j .says^h^^ 
the eruption which formed the lowest of these lavas, if we niay be allowed to rea. 
•on fVom analogy, must have flowed from tlie mountain at least l^jOOO years ago. 
Recup^rrt tells tnc he is exceedingly embarrassed, by these diseoViries, in writing 
the !iistory oi the nioiuitain ; that ^Moses han^s like a dead weicJit uponvhlffli 
and blunts all ius zciU. for iiit]_uii-y., fov he rciiU}" li;is not. tiie cuiiscitucc to n9pke,hif 
mountain so young as that Prophet makes tiic world. The Bisho^,^ \yho is sup- 
nuously orthodox, — for it is an excellent See,—- has already warned kim to be upon 
his guolrdf and not pretend to be a better fiiistorian than M'oses; iidif to'prUulti^lb 
urge any thing that may iu the smailest dcgtioc be deoned cootttidictbry k» hlii>^^ 
ctcd ati^9ntj/^r^''J^<'<me*< 7V»r iknugh Si^fy^ vol i. p. 140* . i i . . ; ; | , 1 1 j . i - - 
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gradatioD^ depeodeat ud Uie relative antiquity of tbe beds, down 
lit «he>iayflBi of the pnmtipeiibd^ which huTO the Mtuil citt» 

•> Having inade this c^bsenradon, wlakt in Sitily, I was pleated^ 
on my return, to find, on perusing some pa|x>rs of the celebrated 
Prussian geologist Von Bucb (in the Transactions of the Bert 
H»>Aead«iny)« tliat a atniilar obsetvation U tkfre -seQardcd^^cfn 
\mm m g^Mri, which are* conceived by him owe their pekMl 
UaCi ehaiactets to an adnuxture of tiaehjte wilh i&taiitferouk 

• t It wouki be inconastesit, however, with tbe limits of this comw 
Mnicatimi, to pttrsue the subject farther^ as all generaL'infei- 
ifDdNywkh. regard to thia dass'of aubMnoeSy would dnd anow 
natural place in an essay on the-Phamameaa 'of Vokonoe^ "i* 
gttieial. M 

iTocoDciude^ then, it would appear that the > Island of Sknl|fi 
eotitfluiBffOBka of the primitive^ tranation, secondary sad tfnUary* 
dasses. ' 

/v!Fihe.pinnfitive<al# imly found at the north-east i earner* 'ofV^e 
island, near Messina, wiiere tl)e prevailing rock appears to bd^ 

'fff be tranifeliia oonttitiite a cfaun.of hiUs^ eoBtendini^-oUiqileQr^ 
%ciq|(iMbdaaior.Ott<6ie ndiftb zKm^^- tti "iBoniikM^ 
Xhdy eMutift chiefly of* nitA^te-^fUML pky^ih^ 

grey-wacke, sandstone and limestone. ' • ; • ; "^m - . n f 

Tbe secondary rocks are found chiefly in a line parallel with 
the north coast Theycotts^ Uf, Of t^^dstbndj Mthliedll* 
bf shale» esctending Cape Orlando to Cape de{^£''' 
Of a compact hmestone, with beds of chert, jasper and aga^ 
wLidi constitutes the Madonia Mountains, and extends from 
Cefaln to Palermo, and from thence to Trepani. ftj p(?r!iap)^, 
corresponds with tbe magncsian bmestone of En^landr ^be' 
t^^ry ;cpck9 ,CDW8t either pf >ds .<<f H^'H 
ciQptaining raudi gypsum uid selemte, .«ulphiify<«rfSul|ih«tie)ii<^ 
strontian, alum, and common salt. ^Mly^ Of a calcarcowbi^eeu' 
cia, replete with shells of a recent date, wbicb is seen e^detili^ 
dVely on the western coast, at the level of tbe sea: aTi^"as"^v^ 
tra4;e 1^ south, is found to.rest on th^ }>lu^, pipy,; , i^ k^^vS^U 
beds* of sheily limestone, which ooompy aU theriBOulIkf«q^r.t)i|Bfi 
island, and alternate repeatedly with beds of voleanic ntatftt* 
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Tfce volcRnic rocks oi Sicily are, at least, of two epochs ; 
namely, Antediluvian, which alternate with calcareous rocks, ia 
the Yal di Noto^ in the fiombm par^ of the .isl^nfL Sfh^ 
BostdikiyiaD,- which eofnprise the greater psn of the lavM- that 
have flowed, at diflerent times, irom Mount Etna. It is pro- 
bable that this mountain was burning, at a period antecedent to 
the time of Homer ; and there arc volcanic rocks at its foot, 
which seem to have been produced antenorly to the wmaMoe^ 
ment of the present order of things. 

-v .• APPExNDIX, . 

Th Older to fulfil my promise of furnishing to others the means 
of eometing the errors into which I may have faUeiiy I subjoiB 
the following sketch of-th^ route which the gedogtcal traveller 

should take, in order to obtain as complete a view as possible, 
in a short time, oi the physical structure of the island. 

1st daj. Messina to Melazzo. Promontory to be exauiiiedt 

2. To Giojusa. Antiquities of T/uduri:i. 

S. Santa Agate. 

4» Cefalu. Cyclopean ruins. 

6/ Termini. Baths. Madonin. "Mountains near. ' * , * ' 

& — — F^rmo. ICcceal Breccia oi iia|{ana lies on the road. . . 

lit day. P il 1 1 uio to Akamo. 

2. To Trepani. Temple of Segeste on the road. 

3. — Marsala. At Trepani Moutc Giuliano, formerly Mount Exyx. Abottt 

' Marsala, recent Breccia well seen. - ' ' ■ • . ^ 
4< •"^r-' Castelvetrana Quarries of Canpo Batto. 

ft. — - Si iac a. T?ums nf S liiMis OH the iraj. Near Sdaoca, Mount Cal4>. 

♦ i:;crn (Baths oi' la Ills). * ' ' 

7< Girgenti. Bel(ire leaving Monte Allegro visit the sulphur mines of 

. « - .< . . , - , ' 1 , 

From Gij^cnti travellers proceed, in general, along the coast to Alicata 
and Terranuova. I should recommend the follownifr deviation, in order 
' tO'O^itain a knowledge o£ the stnicture of the interior of the island. ' 

id'&iQr. Glr^cTiti to Caltanisetta, hy MttcMft^ (ar VolcaiiQ) ATBgooa. (M- 

pimr mines), &c- 

% i ■ . To Castrogiovaimi, where Uie salt mines of AHmena are seen. Vale 
■* V' ' of Enna. - • •** • 

3» . j I i Caltagironc. Bridge thrown over a chasm. 

4^ Tcrmmiova. Look tor the junction of the bLue-claj and. tertiaiy 
». iimt^V^ue. ' •• ' ^ ' * ' . i'' 'j •« -J- ; ' 

. Having regained t^ qOQSt at Tenwuioya^ j);oce?d • . 

lit;4aj. To Ragttsa. (Bituminous rock.) 

2» Bachyno, near Cape Passero, seeing on the road, if possible^ th« Val- 
ley of Ipsica, curious for its artificial caverns* 

* 
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'M day. From Baehym vmi Uie xw^ of Cape Faasero, atid then pvooeed to 
Noto. 

4, . Falascolo^ AntiquitieBQf Acn. 

' From' thence the usual route Is to Sjrracuae ; tmt I should' rocomtnetod the 

followiag deviation, in ofder to obtain a fliU view of the volcmic rocfeji f 
oftbe ValdeNotow 

5th day. To Vizzini. 

ti, To Palagoniii. Lago Naftia. 

7. Lentmi; sleeping at Carleatmi to avoid the e^dmiuLions from the lake. 

8. — Sortino* Grottos of Pantaiios. 

9. Syracuse. 

10. ■ Catania. ' 

11. (xiarUini. Buins of Tauromenium. 

19; — — MesBint. 

If it be wished to make tiie tour of Mount ELiui, tiie route would be, 

Istday. Ademo. . . . . • 

2. Randazzo. 

3. Giardini, . • . . ^ . % 

. 4* Catanis. . . , 

With respect to the inns, those at Messina, Palemio, Catania, and Syrai* 
■ cuse mav be considerofl pretty good. At Cefalu, Termini, ("Jir<Tenti, 

Terranova, Giardini, tolerable. Nearly all the rest execrable, atlording 

icaroely any thing else than a sbdter fiom the dements. 

■ .a*-... 



Aht. V 11 1 . — Description of a Sitometer^ or Instrument Jbr 
measuring Grain, By Hkkey Stjtffsn, Esq. Balmader; 
WithaPkte. 

It must appeiu* evident to every oiie» who has paid «aj atleh« 
tion to the bwnnefls, that the node adopted by farmers and-eont' 

merchants, for marking the quantities of grain whlcfi ihey lay up 
in their granaries, or put on ship-board, is very clumsy, and lia^ 
ble to mistakes. The former class of men, when they have oc- 
ca«oii to store their granaries^ to stut their idea of prices^ make 
use of a stick called a meh^gtidc^ ih which they cut a noldi 
with a knife, or make a stroke wiih a piece of chalk upon the 
w§U or fanners, for every half boll that U carried up the granary 
stair ; and the latt^ employ pieces of lead, such as the bobbins 
which are attached to the mats of flax, which are imported from 
Rus^a, or round bits of leather, with a hole tlirough them, like, 
perhaps, the coin of this country, in the rutic agcb. One of 
these, called " tallies is given by the men who measure the 
com in the granary, to the porters who carry it on their back 
in a bi^, or to the cartm who; take. their «ttrt4aad8 Amrlhe 
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gmhuey the ship, when it is delivered to the person who re- 
tri»V6B tfad -grain into the ship ; and when the number of iaUi^B, 
which are gi^nai out of' the granary, ootfesponds with that te^ 
* eeived on board the ship, the bttsiness is considered to be 

conducted. In these proceedings, however, in which expeditioti 
isoflten uecessarj, the nick>stick or chalk may be n^lected) or 
& tally dropped on the way, at there may be some ooUnsion lpe« 
tween the parties ; in which case, no remedy but that of^meii^ 
suring the grain <yvep again can be had recourse ta /To^'Mli^ 
tate the marking, and to lessen the probability of mistakes, I 
have contrived a simple machine, of which the ioliomng m a 
aketeb^md a description of its mode of acting. 

Let:'Aa'(nBte ¥1* Fig« 1.) be a deep4oothed wheel, <of any 
number of tectb, b « dog4iead, and c a spring, to stiflen the 
hold of the dog-head on the teetli. d ls aiiollicr wlieel, but the 
teeth are beyeiled, and of less diameter than a, with its dog-head 
#^ and sprii^^ g is a spike upon the wheel a, to act upon the 
teeth of the wheel* whto a makcfs a revolution. In Vig, fL h 
is a pointer, attached to the aade of the whed a, with its point 
exactly opposite to the spike ^, and upon it is a slider i, with its 
nut k to fasten it by. The pointer marks die bolls upon the in- 
terior circle /, and the slider indicates the half-boUs upon the 
exterior ctrde m* «i is a single pointer, upon tlie aade of the 
wheel ^9 and marks the total bolls upon the eii^le o. When the 

pointer h is moved by the hand, it ])roceeds ironi number 0 to 1, 
and the dog-head b passes over a tooth of the wheel a ; tlie next 
motion of the points marks d ; that is, two half bc^, 6i one 
boU, aa marked at the same time, by the pointer upon theni- 
terior drcle /. Thus the painter marks, till it comes to j4b.'%0» 
when it has made a revolution of the wheel a, the spike of which 
g then acts upon a tooth of the wheel and causes the dog-head 
e to pass brer one tooth ; and the single pointer n marks fron^ 0 
t6%5, 'the number of boils. Thus, at each revolution of the 
wlie^l 'a, the inngle pointer maiks other ^ bolls, till the >irh^ 
' d also makes its revolution, when the nmubcr marked will be 
500 bolls. Hence, by increasing the number of teeth in the 
wheels^ the number of bolls will also be increased ; and wbiien the 
machine has to be used at a new heap of corn, the pointerMan 
be set hy -the hand at No. 0. When the machine is thus used. 
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tixe farnier or corn-merchant can, at one glance, see the quaiility 
fi£ gnun measured up in bU ataence ; and if he is desirous to 
koov -whether hia aerrwts are workii^ iBduatnouaiyt let e,weU- 
^^oundoig (Fig. ].) be attached at 9, attd ita Jbammer r Ve 
•fixed upon tlie axle of the dog-head b, then, foi* every half boll 
marked by the pointer h, the hammer will give an audible stroke 
j^poa the hell ; the xingiiig of which naay be lieard by the mer- 
^bunt^iii Us eounting^rooiiif if situate near the premisses. The 
ringing of the bell will prevent any chance of a mistake being 
committed through neglect, as its sound will be distincdy heard 
rabove the noise of the fanners, even on a wooden floor. 

Such a machine may be constructed at little expeiK^, and it 
may be fitted up in a box, to be taken where used, or fixed 
'against the wall, at a conyenient place. The one I use, though 
inade of brass, and a first attempt, cost only a few shillings. 
The scale of the above sketch is j%ihs to an inch. I am con- 
vinoed^ if farmers and com dealers would use it, they woidd find 
it a very convenient httle machine. If so humble an instrument 
deserves a fine name, I would call it the SUomeier, 



Aax. IX.'-^Description ^ a Hydromefrograph, or a Ma* 
chmefir Meaauring and Recording the QuanUitif qf Waiert 
or 00i$f Mer fluid, dUt^rged mfhm a gwm tme from 
ConduU Pipes. Invented by the Chevaliar Josbfk bsb 

/ ,. Ba ADER, oi Muincii, in the Kingdom of Bavaiia. Commu- 
. uicated by the Inventor *. (With a Plate). 

The first idea of the Hydrometrograph was conceived b^ ,Uie 
. Cjieyalieri and cpmmumcated by him to various persops in Qe^ 
^ yaria, many years ^oe. It arose from the generally ac|^w- 

ledged want of an exact measure, for the quantities of salt water 
dc livL'ied and employed in different parts of the extensu c lloyal 
S^t-works at Reichenhail and Traunstein, with the manage- 
^pnt 9f which he wa? entrusted, and where the gu^n^tic^ ; of 
1|»jrii^e opul4 only be eomjf^ted by the ordin^cy means^ in wch 

^ iriie Sbove it from « Taluable periodidil work, ^GUTfl TeduOeal Repoii. 
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an iniporfect manner, that errors of one-half the ^uantit|y pai||e||^ 
could neither be avoided nor detected. , 
The means fonnerly made use of for this purpose^ ^^^i^ 
Bava^rian salt-worksi^d ^hi|ch are generalJjr kpown, coi^^t^m 
employing a certain number of gauge-pipes, or orifices, placed^ 
in a horizontal line, in tlie sides of an oblontj prismatic vessel ; 
ai>d in, wbich^ by the opening or shutting .more or fewer of those 
orifices, the surface of the water was endeavoured to be opn- 
standy kept at the same level or heisht in the vessel, so that its 
i^rface might term exact tangents to the circles of the apertures, 
through which it issued ; and there is no doubt, that an appara-^ 
0^ this kind, |^ryj)e|:l^ adjusted, and diligently attended to^^ 
if yi&r^ useful for i^Bcertfui|ing| a^ any moment, the rateax. which 
' ^ IS dfliyerei^';^ at ^ea^, equally accurately as the 1^^^ 
>wn overboard a ship, shews die rate at which the 
ship i^ sailing, at the time of the observation. But it is evi- 
dent, that unless the supply or delivery of the fluid be perfectly 
umform and constant, which can hardly ever be the case, this 
method is quite in8u|S«ie9| for Rsoeitaimng, with any piedsion, 
tlpe whole quantity of the fluid delivered in the course of a day, 
a week, or a month ; as each apparatus would require the con- 
stant attendance of a person to regulate the level of the water in 
the gauging-vessel, by opening or closing the orifices of th^ 
g^iug^pipes^ according to the diminution or inpreas6 of the su^ 
ply ; and, at the same dme, to observe and keep, ah exact' ac•^ 
count of each change or interruption which takes place ; and the 
final result of all this labour, would only be a complicated cal- 
culation, liable to many errors, and, of course, not to be dep^d- 
edj upon. It was, therefore^ a most destrahle object, to myent a' 
perfectly correct and infallihle measurer of the quantity of jfiuicf 
delivered in any given time, independent of every inequality or 
interruption of the supply, which would require no attendance 
wl>^tever, and would record, by its own mechanismi the number^ 
of cubic feet of fluid delivered, from the cammen(;einent^of the 
o|pepfipo, without any othier trouUe to the observer^ than n^^- 
ly writing down the numbm indicated by certain indexeS|jLi|^ 
dial plates, in a decade order. 

I , . » » ■ ' ■ ; f I ' 

^ ^ cg^perience.of maq^ years has proved, that this objectjiii^ 
b|en, obtained in a most successful manner, iTironi the seiieraL use 
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Jbr meamring and recm ding Water. 273 

^jf'Hiefle hydrometrographs in'thb lEkvanan iuifi-woi4c8 V aii^' io 
tlie conviction of thousands of strangers, who have seen these 

works. ' 1 , . !j 

' Witbl respect to the application of it in this country, as ii/can 
ooiilst^cted upon any 8cale> ^ther for meksunng tfae tir^istf 
quapU^es of water or other fluids, or the smallest, 90 there fcte 

numerous instances where such an apparatus might be highly 
u|eful^^ as, ^or registering the quantities of water dehvered from 
water-works f flie^ily supply of a stream of water, employed 
in actuating a water-wheel, or in the legation of ^ |^iece 
fim^i in meaisuring and recording the'qifan'tities ipf wtaii^ be^ 
ifi breweries ; and of brandy, or other valuable liquors in di'sfit 
leri^s, ficc. even down to pints and cubic inches, to the greatest 
nl^ty« Nay, a machine of this kind, constructed upon a small 
scale, miirht he usefully employea m meteorology, is a eon- 
venient and el^oiit measure pr th^ quantity 0^ ram^faHen 
every week or month throughout the y^. , 

' ' "'' ' DescriptmioftJi^Machifi^ '^-'^''^^^ 

In Pkte VII. figs. 1. and ^, a a are two square vessels, each 
capable of Qontainmg rfkore than five cubic feet of, water^ or 

other fluid ; these are partly filled and emptied alternately, in 
the foilpwing manner : Z> is a moveable trough, mounted upon 
ad axb, into which the water 13 received from th^ pip^ or main 
c;.in each of the, ve^ls, a a, is a hoLiow noat pt .copper, a 
w^ic^ rising with the water, by means m an acyuslame atuq, 
(siiewn separately in fig. 3.), sliding upon the stem of the tfoaV, 
gives 'motion to a tumbler f, which, by means of the arm con- 
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and discharging the water through it. When both vessels have 

been filled and emptied, a stud upon the upper end of the 



* to 
axis. 



stem of one of the floats, mov^s a lever turning upon an 
and navinfir a counter weieht at, its opposite end, and a catch I,, 
new the other end or it, which moves a.ratchet-wneel in, |i4< 
vm^ ten, teeth around it; and^ which gives motion to a li 

of five pinions, of six teeth eacJi, and four wheels with sixtjr^ 
teeth each^ On each of the five arbors are indexes, wiuch shew. 
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upon as many dtal-plailes dmded into ten dividons each^ ' inli( 

numbered, any quantity of fluid which may have passed as ftir 
as 100,000,000 cubic feet, witliout ariv attendance, or the pos» 
mbility of comoiitting an error ; n is a check^i^aing acting OBrtfae^ 
feeth of the ratchet wheel m, 1 1 b > 

The tumbler, ooanstft of a wooden bar, mmmled Apmasf 
auB in ks oentfe ; it turns up at each end, and two iron>rods^ 
0 o, arc passed through the ends, and secured bv sct«ws and 
nuts: these rods serve as guides to conduct a cast-iron ball, jpt/ 
ftom one end of the tumbler to the other alternately and 4»biib 
ball strikes and rests against kadier pads or ooshions, wBoU 
are provided at each end of the tumbler to receive it On the 
under side of the tumbler arc two blocks, rr, against which the* 
Studs ee^ou the stems of the float, act ; and when either end of 
the tumbler is raised to the poeidoa shewn by the dotted linn 
99, die ball suddenly runs dowtti and, by its momentam, strikes 
upon one of the ends of a lever, i, turning upon an axis in its 
centre, and from each end of whic li rods descend, to whu li the 
conical valves are hung, and thus suddenly opens one valve and 
shuts the other ; at the same time assuming die position sbem 
at V V. There are two cast-iron Moc^s, ^ tt, fixed undemeadi 
the tumbler, to strike upon the ends of the lever, #. Gaps ard 
made in tlie inner edges of the copper-floats, to penint the rods 
of the valves to pass freely by them. The whole machine H 
eurrdunded and inclosed in a pn^r mamer) and strsngtbaied 
by framing, whidi need not, however^ be particQlariljF tKl 
scribed here. " 'i 

•■ ' -J—t 

Abt. ^.^Acctnmt the Ancient Canal fim the Nik ta^tHe 
* Hid' Sea. By Charles Maclarsn^ Esq. With a^Mi^^ 
and Section. ' • . i» ni 

a first view, no scheme would apjx^ar more impracticablej 
than that of cutting a navigable canal through a desert neai:iy u 
taodrsd miies in breadth, iot which there is jsat »sii^ kwtik 
ernwdety and scarcely eim a dnvp of ildssh waiter toialU|}trlii( 
thirst of the traveller. Yet it k certain theft the project *mu#t 

not only have been practicable^ but 4^y^ 4noe* iti ,wa^. a(sm»^ 
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^Kflhed in early times by mm who wese uBpiprided ita^ mmy 
of those resotirees which modern art supplies. In fact, when 

the ground is explored, the supposed diiiiculties vanish, and we 
discover that Nature has £urmshed such, singular and unexpect. 
ed faciiities for establishing a water^mmnnicataon betweenithe 
tiiO'BeB% tfait she has left little for man to do to cemplete her 
1P<tek. According to the estimate of the French engineers, the 
whole expence of n deep canal, which should connect the Arabic 
Gulf with the Nile and the Mediterranean, make Africa an 
idaiid, and shorten the voyage from Mararalles to Bombay one 
Wf^ wonld not exceed ^00,000» a 8im& oonsiderahly km than 
lub been expended on some angle woHm c£ the same kind in 
Great Britain. 

A» this celebrated ancient work was aa object of commercial 
mpOKtBeuce, m well as learned research, a surrey of the ground 
waa resolved upon shortly aAier the French eatablisbed diem- 
adves in Egypt It was begun in January 1799, and, after va* 

rious interruptions, finished about the end of the same year. 
An abstract of the survey, accompanijed by memoirs on the geo- 
graphy of the isthmus^ and the ancient history of the canal^ ia 
pirididied in the great French work, the Daenpiim de '^Egypie^ 
from which the statements and details in this paper are taken. 
The direct distaTice from the north extremity of the Arabic 
• Gulf, to the nearest }K)int of the Mediterranean, is about 75 
£nglish miles ; and to the site of the ancient Bubastis, on the 
Fdumne brandh of the Nile, almost precisely the same The 
length of a canal, from sea to ^ea, following the most suitable 
ground, would be 93 miles, — and ihat of the ancient canal, iroin 
the Arabic Gulf to the Nile, was about 92- Some learned mo- 
dems, perplexed by the vague and contradictory statements of 
the Greek and Roman writers respecting this Canal, have called 
in question its eustence altogether, except partially as an aque^ 
duct for irrigation. The French survey, however, has not only 
put to rest these doubts, but ascertained the precise line wKidi 
it followed. Of 90 miles of inland water-commmEiifiation jQf 
lA^hifih it consisted, it appears that 65 were out by hmnaailah 
Itoiir ; and of these 65 about mie-haif yet exists in a state-^ess 
oir more perfect. In many parts it is still ^ entire, that its di- 
mensions can be measured witli tolerable accuracy, and iitUe 



Digiti^uG by 



8W Mr MaMieMMti^ ^ihe dunmi Canal 
#ioiii|ha9l»«leBiilgi|^iiOttioiM t hm >«cqiiiKd • to tandmM -iilpi^ 

jilaiir, slij^hdrf 'broken by bilboks uf clt^ifusaDcl, and ppokoHflak 
(iraterv^ > It vises gradualljr as ' we proceed soudiward^ tUli / ttr (/leiv 
'WM^iii-inoiiDtatlioas land on the east and iveal sideajelothflt 

iy|fMrjif>ln^h i>iiv«» <f»f#r hoMiwr. rotfendl^ w i rtk w wrfl likm 

Suez, '^^hk^ is evidently a continuation of the ciivity <xjcup4tjd 
bjr the waters of the Gulf^ Its direction may be>j d^tianti^ 
tvwed'-^Bei^ the Map) fay ^tseneaof lagooqs or..pjQoki tmsSoiit^ 

finii^ Jtilel ii«ike*Mdtaii^ Bed Sta^ tb^.seiilhittetiiclf 

Ji^hilfth vHtrofldlod itke^ Bktctf Ijaltot. The faollQiii of; M94i^^ 

is every where many feet below the high water level la ibe 
Gulf^ except for about tbpee miks at lU southern extremity; 
i]Mid>clve»iilBfiet the sdil is so iWy tbat it wooM be aubmefged^ 
w^illi0ifrib«ra^ tdbt^'ttflijlifite 'ta.nm, tbrwor fout fret Aborve 

'■ ; Fiioin a point in this principal valley, about the middle of the 
isthknns, another long valley branches off to the west, and ds^* 
* tetads to^libe ioiw grouiids which 'Skiijt the Njle. The w^fitei-n 

) tfarougb this vaHej, the bottom of which is Bkewiiae many .fbet 
tb^lonr the high-water level of the GulfJ' ^ ; i fi \ rion ! j d 
1 • ' By u series of levels carisfulijr* ^ken^ ibd surface of tfaet Ada- 

bic Gulf at Suae at wolori Mft^iDMditodkt^M^ Hate 
<i^im» Una PwDob), or M ftkt/ftsittiai)Bi#flii adSsure 

d iabovditbiat <kf the Meditertmean at Tjneb filt lowwaten, soThe 
1 fn#an rise of the licie \n the Red Sea at Suez, was found be 
i%JdiO»$l. ^JiifiLS mch^ Mreo^^ and tbut of tbft; Medit^axajaaan 
<qahiM«3fitotUni|^iaiqvidb^^ .duit^ HreKe.iif8faiiii9ir Jul 

ori T iboo i i'ij y i i'j i nr ii ib hi i u"j i n i ni - i to i Mj i iJo - iy ' Mh ^onoii ' 

K^^ff^mfiT^ flp^.^^ '^SJm'^ 

but proceeds through the Bitter Lakes to IVf oukAr ; and from MoulilEir to JP^a- 
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from N^e\tfk^^\R^<iSea*iA/ rU 

which divides the gulf ffom the Bitter Lakes, the wa ft h fe^vti ic 

Red Sea would .flow nortii ward Inta the* %cisii>io£ftbf serines, 
ami tiim pass €)n to the Delta, and tu Uic iake Meiwiiileh, whifch 
HMummitates with the. Mediggmnflai^i IuQUm^ wtvidJ^camSbK 

cMMi«di^id sbtt oobfthelniiiiAiirinaattniflCiWlf il^ \lma^ 

itMabrAmaaj.iiaodSf however, the Nik snrmobiit^ iheSe:<baei:ilBrs. 

{i»il600, it submerged the long valley to the depth lof^ feet ki 
^iitapiiefpkcei, and penetrated to the > S^rapeum. lAi^nse^d the 

lliiiteteitlue^olitoUBdb^itA witewvviMd'rUiIesiiUidsiiie Jai^ 

dofi^hc' Bitter Lakes, and reaotiedl t»'wiihkt[fiffe#ciiii^ bCnthe 
Bed Sea. It niay be baleiy stated, therefore^ thab' there! is not 
*i|4ipot m the work! where a .«ater.<tQniiounicatiDU(pi^^ equakj^lL- 
.imH could be Made mtkidk^^Mdam fiKulitgr» £jifeidd«hk«d4MimD 
»dBiIl> raildr prodiM ib gffeat>a dMii^Blleiib slbflMtt^mtfoitv/ 

It will now be understood, that the aiUbtNiliii^ptiaas m^t 
h&ire carried their canal, either directly Irtim^iAnsinoe (Suez) to 
Peliisium, or trom Arsinoe to the l>iik, h!jr>thejfW«di ,or> Loag 
.i)^«yfly.i<i Thej^ pCefeiTed the iiittto rou^^ arid prohaibly fptnlwo 
ji^soimL^ A^iTbatiol daabied;ijtte^.G«|Bl)fti:l«^ 
flIarigdBMitoipeMiBirtfcata iiwA c t be lUd Sea, by tbei«li€Hcst>aod 
•-safest route ; 2d, That Pclusium must Ikia c bcea at all times a 
bad port. In truth, tbet Breooh engiiKi rs con^dered tbeJixic 
^/.th^Wodfti toiddadkledi^ preferable, thatithsj adapteflUit ia 

oTsi^She db&aacnitinDi^y bd Mindered as -foiMdl df iMi6tiQs* 

• t'mct sections. ^ The first begins about a niilu and a hal£/DdJ9Lh 
i>tbfSue%4iad extends across the low sandy isthmus to ihaijEyuti^ 
fiihakBB'j^Sek the Map). Its length b iHydfiS metre^ imM^ 
Ji£igBibitiulea:' 'OvB^rthaiwiM^ 0fitfaiii0paiK|]withabi«miMidfl|>* 

t i on s ^ the ▼ostige s -ef • the -eaaat con bo di s dnc tly iraeed* — 
^' femains of tho walls or banks are from 1 6T %'to^\5 or 20 feet 




1\B *®i/'^^gj^ precision is not required, I substitute yards for metres, and Knr^lish 
feet for Frcncli. The metre is equal to 30,37 English inches, and the English foot 
is to th« French as 1 to 1,06911, or as 15 to 16. ^'^"^ " 
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flfnm.daim itom tlie high huub on the wett, 8U|qp«Ktt « oMtf^: 
dMbk gnoirdi of shrubs and herbage. The soil is cMefl y osn^. t 

posed of sand aod earth, washed down by the torrents, and the i 
surface, both in the canal and elsewhere, has in many cases re- 
sumed a certain degree of consohdatioa, from calcareous iniiltia^ii 
tim. Bits dug in the csnal, to the depth of 4 or 1^ feet, diB<%g 
oomad li^eis of gvpsum, earthy olay, and a omsst iafioe'SaiMkf'i 
The Testiges of the canal disappear entirely, at the point whefODi 
it enters the basin of the Bitter Lakes, and where the suri'ac^'is 
15 feet 3 inches ^Jb'rench) bdow the high-water leval at Suez.^ 'ro 

Thfl[ isMad aeatioo txHU&sta o£ the basin of the Bitter LAa^n 
iS7'-HnkHiIoiig^ and lionl 5i tO'7 mtks broad, ninning in a imvdbn' 
west difreetion; No cutting or embanking would be required * 
• here, the bottom of the basin hmmx irom 20 to 54 feet (French) 
below lugli water at Suez ; and at this depth the water i»ouid 
aotuaUy «taiiid in these, lakqs urim a eommanication opened 
'with tbe 0ti]f. Hanee liieir bottom is in some parts S4 feet be- 
low the Meditamiiicaa (se^ th^ seedon). There is no dmibt that 
these lakes are the Lacua Amari of i'liny. The basin contains 
no water e^tccipt in some pools in the lowest parts. The surface is 
ooaered by saline inerustations, und^ which are natural vaults . 
or cavitiei^- that sound beneath the feet. The soil below oonfliats ^ 
of earth and sand, or mud ; and generally at the depth of 4 or 
5 yards water is found, but loaded witli saline matter, and ex- 
ceanv^y bittec. At the northern extremity of these lakes some . 
nMaa <are found) which are supposed to belong to a tomiile.of • 
Secapisj and are henoe called the Serapeum^ 

The boundary of this basin b accurately marked on the 4e^. 
cllYiUes by lines of gravel, shells, and marine debris, ol tlie same 
kind, and precisely at the same level, with those found at the , 
high-wHter ^mavk on the beach of the Ked Sea. Hence, 
Bob Aymdhas maiataAned, in a memoir^ that the 'Bitter htiimii 
wsnSyfatrno iveey remote period, an integrant part of the Alf^imi 
Gulf. The lou ])-xnk which now ilividcb tlie lakes from that sea, , 
may have been originally thrown up, he thinks, l)y a tempest, and 
afterwards raised by drift.sand8 and soil washed down from the 
heights* If the facts be correctly stated) there can be no dcmBt^^ 
that ihe Bitter Lakes have at one time formed part of tbp iKtdf.*. 
but, in this case, the Guif must have formed oiie sea with the< 
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Jr<m tihc Nik to the Red 

MedilerraiieMi ; for there w no nitanil banieron tkle ninrth, %iu 

twcen the Bitter Lakes and the lafroons, whicli extend tu Te- 
lusium. It may be admitted, that tides and %vinds rni(>]it effect , 
the fieparmtkNi supposed in the oourse of ^00 orSOUOyenB ; r 
tnitr'tbe piogceBs of scientific research has tauglil us to* felkrt» 
geeibgi^ efas, anteoedeot to the existanee of civU sockty^ maay 
changes of this kind, which were once considered as belonging 
to periods within^the reach of iiistory. 

'(QieDhkd section is nearly of the same length with the Wadi 
or Ta&»f'tlnwigh which it paases^ vis. 6iS»fiOO metM^ orrthkty*- 
iiiae>IBiigfisb mUcs extending ffom ^ Serapnni/to Abaerfi. 
This valley is from half a mile to two miles in breadth. Its bot- 
tom is about thirty feet lu low the surrounding desert, and near- 
ly as much below the high-water level of the Arabic Gulfv . It.-' 
ccuntain about j20,000 acres * of peoduotive sosl^ ivshieh iliete^ an : 
abundant growth of shrubs and copse • waodi IVA * breadth hm> 
once been much greater; for the moved>le somds of the dissert^' 
which form hillocks thirty or forty feet high on its south side, are 
swept into it by tlie wind, and are thus continually encroochiiig 
on the arable surfaoe. The Wadi is- bcheved^ wiith good nflMn^t 
to be the Land (of Cr<wA0», the cnrigiiia) settlement of the IsrasMte» 
in Egypt. Some ruins found at Aboukeshed, are supposed to 
mark the site of Hero or Heroopoles^ an ancient town of some 
importance, and. the Pithom of the Scriptures "f, To exokide 
the floods of the Nile, this valley is shut by a transmse dike ' 
<N^<)e<«^ «t Ahad^, by another at Bas^Wadi^ itear the tnidM^ 
of its leiiglli, and by a third elevation, either natural or artificial, 
at the Serapeum, where it termmates. The canal runs along 
the north side, where the natural surfaoe the ground is^soniei 
fi^ei h%her than the rest <^ the valley; iso that the iirfate^ dsik^' 
le<^ed in it ' can be * conveniently used for irrigvdon. > Inf' -fbe'^ 
western half of the valley, the canal is very entire. Inits'bot-^ 
torn, at some parts, the Arab cultivators raise com ; at other 
parts, they employ it as a reservoir for rain-water. In the eaa-* > 

• !J0,000 arpents. The arpent is foux-fifths of an English acre, 

^ The reasons given in the French work for fixing Aboukeshed as the site of j 
Hero, are vcrv conclusive. The identity nf this city with the Pithom of the Bible, 
and of the Wadi w ilh tlie Land of Goshen, rests on ihc Huthoritv of J6$cpht2iB and " 
U»i|tjiiMigtQt, imt Btems io carry a jmtty sUong ptobabUity witftic i . > * at 
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traces €xf tli'e mrlf]^ 

except at some spots *. In this track, it is observed that the * 
canal has an extra breadth (sixty or eighty metres), and oH^i 
111^^3'- filia te Jjfiffesmned, an extra depth, too, td"i)WiWll? 
a^tt tlie ^OQB ^^ts of drifUand. U. Le tjk^^^-^ 
gineer, thttiks, tfikt^iriH^ i^tfae Nilfe'hi^ iil'mSMit, ^^'^ 
through this valley, which is extremely probable ; fo'l^-'ift'ldf^^ 
torn, for many miles, is still two or three Teet lower than the siiP^^ 
face of the Mediterranean. The river, however, must 

whlBHinift'i^^iM a^ t!he easttnost, by the most ancietlV'ig^^ 

wrttcrs, has been distinctly traced twenty or thirty miles to tnfe^ 
northward *' " ''*''**''^ lFf!f.'> v^ff ? * .h <ji i * ! , .onusa 

'The fourth sectign of the canal reached from the entrance 6f 
th^VMl(^'itt ]4ibiH^% Btibastis, 6ii the Pelusiac branch. Itki 
length 'is^d()tti]^t^' tt/li^ 19,4M lAetres, or twelve miles. iHi^^ 

country here being coVerCd by the annual floods, is all under 
cultivation, and it is traversed by several aqueducts, now used 
solely for irrigation, but some of which are believed to be the re-* 
nimns of the ancient navigable cdiia). The details of the i^iH/i^y^ 
ofUikJfecdbA'at^iiot given in die'Fi^^ ' i'^^ ''^ 

^Thfe IHwftft memoirs, Bulky as they are^ have not thrown UlT 
the lighten the construction of this canal, which could be desired." 
I shall, however, give as distinct an account' of the work^as theit'^ 
wid^V s^ttered deta^s ikrill supply* preini^n^ Mifspenk^^ 
XlH^mM i^)ecdng the leveTs. Taking the Vi^-^^he^t^ 
xl^mimTmean as a basis, fm which the^nse' atl^'if^l^&^%^ 
exceeds a foot), we find the elevation of various points i^^^W^ 

j'l lod bllJOV/ ) > ijU I . J • !. I' :.']ir IfisfiifemifUMMi) 

* The double line iu the m^p, marki the veitign of tite caoaL The liiig^ line 
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qf^,tbe iaundation, is 9,feet.flibpve the l^ig^-^^ei:,,gi4^ij|.^bpy^ 

^}R7^-^^M^ at Sue^i ^n^^ f^^ci^^ ^^q^y^i^ 
c^^jj^fjj^ oo^TespondB very ac^pr^^ly witjb thajt^flf t^e^^^. 
ri^jb^^ a^tvial height of the high and the jaw Nile at Buhastis, 

w^e^re the ancient canal commenced, seems not to have been ob- 
lE^^I^ bMt- assuming that the surface of th^ i;iy^(^ (^e^lifies uw;, 

^^lifr ,^fiAW*^^ ^ ^ th^e^h^ hem estiiaat^.l^y 

t^^]P|ipn<5(^^en^p^j» at 10 feet; ihfi in^^ie^se. dijuing U^ ii^ 
d^^pn at iSifeet; and'tbe estime height, of tqx^r^.f^ 

«^jO|ve the Mediterranean. • :/ 

(i^tll^'?^^^^ artihce of lo^ks was uak^pwn to the.appjQi^ 
copals iir«re. necessarily upon one level, ^jfpf^i ^r ( t^ } ^ \^ 
^^iditbe jBea whep.the tiflfi l^^^^^^v^e,^^fTj;i^}j.^^ 
same, dlevatioii as the water hi the canal. Besides, toi^:arry the 

water of the Nile to Suez (90 miles) in sufficient quantity, to snp- 
l^y^ the .waste occasioned by evaporation fjmd i?ji|^>:^a^on, a fall 
of one or two feet would be requisite^ Now, the greate^.jl^if{^l^ 

of tbe Nije ^ Bubasti^ ^ ^M^jwXf^ ^.r#*i^^fPg^^ 
0^ S feet above low tide at Sue^^, a^sC^nal carried from the cil^ 
place to the other, though filled at the extreme rise of the inun- 
d^tipp, would scarcely have a greater height than was necessary 
to keep it on a level :^i^ the; low tide in the Bed Sea. BuVth^ 
|jp^i;0ti>^.,^hif ,ex^^ at Bubui^si, Qvtj. pl f^\^w 

^1^9; rand; V^nce, the probability is^ that the passage frpmisi^. 
tp sea, by the Nile, could only be open for a corresponding pe-; 
rii^p, The French engineers think, that, when the Pelusiac 
b^a^^3p£ tlie Nile was ppe^y ,the water might stand 2 or 3 fe^, 
hM^^jlj{Bp}^^tis^.^ i|t praent^ and. that the caiv4>)wA^, 
t^p^^cH-d,,^,f)iie utmost;, two months* navigation. ITJif; ^mm , 
tendency of rivers, in alluvial districts, to raise their beds, ra- 
ther^warrant an opposite opinion ; but the subject would not re- 
pay the jtf)our of discussion. On any hypotliesis^ it ^is^pident 
that the Vf^Dsit from the river to the Ked S^a, .mj^st.)^^ been 
limited tf^a very short period of the year. The fflnalyrlwwever, 
if cut d^, might v«oit^irae iiavigfii)ll& 'fi)r iMiK^fetfp br five 
months in^ead of one ; but these boats being unable to enter 
the Gulf, must have had their cargoes transhipped at Arsinoe. 

Ifetf ^^qitta^utt' »a^ j1)eaii "tsd' dtoto ibleiy f^i- la'^^rla l 
tra^c, and that only tor four or tive months in the year. The ' 
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port of Ansinoe must iiavc been merely an entrepot. The engi- 
.neeiSy in fMt, dbicirvcd that the caad, in its latest state, as 
shewn by its Mtaains, wiw separated ham the sea by a solid 

dike, without any gate ; sffid they inferred, from oertaln trafecb 
yet visible, that ships came hither to procure from it a supply of 
fresh water. When we consider, thea^ the hmked navigation 
affoided by this canal, the expence of deamng and supporting 
it^ and that perhaps of protecting it against ihe desthtdi^^^ 
forts of the Arabs, whose incursions it prevettteiftj * lalHi^ m ti fc 
trade, as carriers, it su[)p]anted, we need not he surprised' thsit 
it always disappmnted its projectors, and was si^'ered to tall to 
decay. For neariy hOO years under the PtolMi^ cUid Ifab 
Booan Bttperoi^ it is ceit«n that the route by Berenice ^ 
Coptds, 400 mfled farther south, Vas the great thoroughfere lof 
eastern coiiiuierce. Berenice, it is piob ible, was a better port 
than Arsinoe ; and ships, by stopping at the former, saved 400 
miles of navigation, in the upper part of the Gulf, the shoals and 
* reefs of whiuh were piobebty much dreaded by ancient man- 

It is scarcely necessary to state, that the plan of bringing a 
navigable stream of salt water from the Red Sea to the Nile, must 
ksrre been at all times exposed to one insuperaUe objection. In 
the Dsha tiie inhabitants have no other water, other ibr irtiga- 
tton <>r'domestic use, but that of the river, Which would have 
been rendered totally unfit for both purposes by an admixture 
Willi the brine of the ocean. A modification of this plan, how- 
ever, might be, and probably was, adopted at some period in'^tEe 
hismry nf the canal. A navigable current of salt watei^'i^uld 
bav^ been carried through the desert to Pelusium, and thrown 
into the bay, without touching the Nile. It would, of Cdurse, 
have a fall of 25 feet from the low-water level at Arsinoe. 
dbw, bygiviVlg the bed of the canal, from the Red Sea to diie 
Bitfet'Iiikes^ t descent a fitde greater than S inches in th^ b^^; 
•nd^ by dbehnrgihg the surplus waters of the lakes into the dk 
sert by a regulating sluice, placed at the lcvee,'"ot' ihonnd, 

--tr— : ' ■ , > 

♦ .The fall in the river from Cairo to the sea, at the heiglit of the Hoods when 
the na\ i^t]|>n is most 9ctive> W8f ioipd to be i^b^ut 9 inches ^ k^s^ff^ of 2.8 
niiics. , . »i < 
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wiiich intersects the valley near Tluitibastum^ the water in the 
Bitt^ JLakes could be kept at any level from 2 or 3 feet aboye 
low water m the gul^ to 4 feet under k. If, then, the frerii mlk 
ter cut from the Nile waa made to termuiate at the north of 

"the Bitter Lakes (the Serapeiim) instead of Arsinoc, a very ob- 
ivious advantage would be gained. Assuming that the water of 
4t)^ MMe, when it reached Arsinoe, at the extreme height of the 
jQ^i^d^^Kip^ "VfiA % feet above the bw-tide levtel» it is plain that 
tb^i oomauimcation with the sea could be kept open only during 
fthe tame the Nile rose and fell through these 2 feet ; that is, pro- 
liably six weeks *. But as the level of the lakes, by means of 
,f3^ gniguUting sluice, would be fixed at any point, from ^ oifS 
;£eet aboye, to 4 feet under, the low tide; that fnni the et^ 
trene height of the Nile to a point 6 7 ieet below it,:!! is.phdn, 
that, if the fresh-water canal terminated in the lakes, the communi- 
cation with the sea could be kept o])en four months instead of six 
weekg. The marine current could occasion no serioua difficulty. 
It would be merely a salt river like the HaUeapont, in wlaoh 
ships could sail as eaaly as in the fresh-water current of the 
Nile. This hypothesis is submitted without any intention of 
denying that the fresh water was carried at one period to Ar- 
sinoe^ as the Jfxench engineers suppose. That the plan Iieoe 
dcetchedwaa adopted at another period, is not ]i9piobabd^ Tiuit 
it would suggest itself seems scaicely disputable ; and it is. cer- 
tain, that there is nothing in it either inconsistent with existing 
appearances, or beyond the reach of the mechanical resources 
which the ancients possessed. 

r.'. 3^b^,9^eEal. features of this inland Davigatioii will now be.U^ 
jundep^ogd- ' It con»sted« according to the. Fwdch/ea^ 
^eers, of a canal extending upon one level, from Buhtetis to 
Arsinoe, and carrying the waters of the Nile to the Red Sea. Its 
between the Bitter Lakes and the Gulf, appears, from Ihe 
VJOfffP^ been about a5 or 40 metres tqi.lfG'jBi^ 
*lf9lij^t).«t,the wator.line. At, tfae-otfaen cndy w)i4«eifit nMmd 
a gresLtev depth of water, it was probably a half wider ; and, to- 

~wards-the«aiddie, from Jias-ei-Wadi to the Serapeum, whete 

' « Thft^ eit^« rise and faill otHtt at lidbMtfB U IB feet. It is'no^ ^i^te 
cquablai but wli^ predflion is not nqokedf ttie dnqgo nuty 1m Himned at $ ftct 
per BUMitlu 
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the wftHs were of ies> stable niatei ials, and the drift sAM 
constantly filling'^ its b^d, there aFe'TeeligeH'Wtnick iadttolMMi 

md reaeli^ 

ing down 4 or 5, and in some eases 7 or 8 yavd6^(metr06l^ 

this included the thickness of the eartK aecitmiaUrtet]; IwodlS 

\^Hter lirie-, at the heif^ht of the iiunidation, was about 27 or ^8^ 
feet above the Mediterranean, or from 2 to^9fi&et ab6<^^4o«^ 

lMli^H»nght «r five or ^ nHIAtl^^llP 

the year. '^^^^"^ rf'jidw ,T'>J^r3 i. ^ . . » - - a* 

»^We may now compare the results* which -the French sunrM 
a1fo^r(3^;^ith the statethetrt^ lis l^tuibkiflf 

barriers, must have flowed thronnh the Wadi -to' the^Bltid^^ 
Lakes, and reached to a })oint \sithut'ft^hi-S miieii *i5f lite^^Grllir;* 
tti^Pfeticability of fonniTig a catiiaW^fiftvg%d^^ 

doubtcdly been raised a little, l\y deposits of ' ^bil ati?^ aliWcl', Mf 
the course of 3000 years. It is therefore^hibttWe, tfeatltt^^ft^ 
r^7te ages, when the canal was iitlk^'^dm^t^W^^ 

mm v^mtimil^^ 



drill TO^^mVUlb W8nMr*(V^VfP^v9IK 

afford the ancients a practical demonstration ^'df iHF^^S^^k^^^ 
levels of the Delta and the Gulf. Ari^tdde; Pliriy atfcF^sife^ 




tkM^' WVp?n?bn, but treats it as nnfeiitided.^ - H#6^«fi 

the design was first undertaken by Necos, the ibti 6f'Itiii^Mi^ 

Christ 
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^ : from the Nile to the Red Smixlj^M «W 

the water of the Nile, which it joined a little above Bubastis, 
and that it terminated in the Arabic Gulf, near the city of Pa- 
turaos, (Euterpe^ 158.) Diodorus informs us, that the work 
was begun by Necos, carried on by Darius, but afterwards, 
abandoned, in consequence of the danger of Egypt being inun-, 
dated by the Red Sea; that it was completed by Ptolemy the< 
Second (Philadelphus), that it extended from the Gulf to the, 
Bay of Pelusium, and that it had sluices, or gates, ingeniously 
constructed, which were opened to afford ships a passage, and: 
qinckiy shut again, {Lib. i. § 1.) According to Strabo, certain 
lakes above Pelusium in the desert were connected with the Red 
Seaat Arsinoe by one canal, and with the Ddta by another. 
The waters of these lakes, which were originally bitter, had, 
been sweetened by the introduction of those of the Nile. The 
canal was completed by Ptolemy, who constxucted a Euripiis 
(a single, or perhaps a double gate), which afforded an easy 
passage from the sea to the canal, and from the canal to the sea, 
{Lib, 17.) Pliny states, that the canal reached only from the 
Nile to the Bitter Lakes, and was 37,500 paces, or 84 English, 
miles, in length ; its extension to the Red Sea having been found 
to threaten inundation to Egypt, the soil of which was 3 cubits, 
lower than the waters of that sea, {Lib. xvi. c. 29.). These state-( 
ments, which are apparently contradictory, may be reconciled , 
with one another, by supposing, that the canal had been repeat- 
edly opened from the Delta to the Gulf ; but the communication . 
with the sea al Arsinoe being difficult, and only available for.^ 
ships during a very limited period, this southern section of the , 
canal had been often closed up again and abandoned^^ i>;'9(fte-i 
other section, including the Wadi aiul the Bitter Lakes, would-^ 
be serviceable for a much longer period, and might be kept ^ 
more generally open. The difference of level between tlie river^ 
and Gulf was obviously well understood ; and the waters of the j 
latter, if admitted in sufficient quantity, would really submerge 
the Delta, as Diodorus and Pliny beheved. In this, as in va- j 
rious other cases, we find that statements of ancient writers, ^ 
which have been hastily rejected as fabulous by spme^ 
are rigidly correct t. .. j/ . ? , r r ^ *;;.^f^ ^j. ;, - • ob orfj 
The accounts which the ancients have left us as to the dimenn , 
sions (tf the canal ai'e not very wide of die results deduced from^ 
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ni Mr MaotoM^'f Jmnmt 4iftk$ Jmmi Canal 

its existing vestiges. Herodotus says it required four days for a 
MBmd tomii through it. The actual length being about 9^ niUes» 

Smmitl$Pimmi4f^j)fk ^ m\e9y which r4»'t^«V 

^taMMtenl. n^h modioi ia0DMiflna& It ■mrlie fiiinifr Mimifl 

sails probably employed. Hmdolii9 says the canal mm 
bfoad enough to admit two triremes saiiing abreast ; Pliny 0itl- 

mm its br^MUb^ iOO i«at,. and^Strabu at 100 cuUmi ott^fiP. 
'ftH. 1. AttAture^ qnij be imract, baoaim tte brwKlttkmMttMRP 
«MMi i«tih,tlie.a«iSim of the groindi iiiid^ aailli0<v«|%iibfW 

showi did actually vary finom 100 to SOO feet or upwardar Wi4t 
regard to the deptli, Strabo says it was sufficient to aii'ord waiter 
..Aw !thA m^riopbor^y ur 4ihips of the largest siae. flmj 0fm^ 
{moffi$feMjv um6anM f«et. In fast, MiilNHiMlmi 

'iiili9s 2 <Hr 3 feel below tba lav«1 of the Mediterranean^ and aa 

the walls must have been high enough to receive and confine the 
^bpfls of Uxe river, whM^ in tkip^ vaUay m^omputed to rise to ^ 

i#ii^lg tfaa Jieight ^ ilw.iiiapjbtifla Jm4< in all proWMil|» liii 
full depth which 'Pliny assigns to it; Betwoea the Bitt^X^baa 

;and the Gulf the depth would be much less. • < 't -t^ 

Abput the year G41 of ihejii^stififk eff^nlii^ ^tifmi 

e^pofied JouA to Cairo, by a bnmdi *i»ff^Canalijrf ^ 

Prince of the Faithful," but afterwards the Canal fCif Cam^ 
the^ Map). The water being Uius tajki^ from tlit liM^sflt 
a point where it had at leaat six feet o£«gnBalep>§|^l9l$ifP thtlli^ 

kuigev time. It is doubtful, bowever, ^Mb<p:thi||.biiP«i|!^ 

:^t, ei^ist as far back as the time of the Ptolemies^ at least 

purpose of irrigation. Part^ of it s^li remain, andij^^;^^^^ 
,»ft.*!^,{PJ^ P^POf^ f»f^9»»^ R^vigation fto^irt^ 

p^nc^ fcr tb^^^l^ y^t», i.j[tJia8fa9nrfiw9ia^ sbioit 

above 1000 years, though the project of re-cstablisliing the c^§l 
iJbas be^en repeatedly entertained by the Turkish ^g^v^nHnf^B-) 
Had the French retained possession of Egypt,. th«i14 IMa 
doubt that |hey would have effected wbut the Turka hitve never 
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4>een able to accomplish. They pf<q[KMed to i^cconstruol^thr ca> 

^ ft lerel with the low-water of the Nile (about 10 feet above 
the Meditm^new) ; \^€Uipth, to be sufBcient to receive the 
tiM im ^ iM^ m <t iil fc« » iffhkb k he^ IS^ feet; Wi its waHa^ 
#ffbt^AeVeMtlte exfjreme height of tto w^eft > TlRf^«. 
WldTMiebn, t^%b4)ii «^^8ilBek>r4^ a8^^di«lift^ toiMlttde tl# 
^irfik^eiine of tlie Wadi as far as the Seropeum, and lo receive 
4^ /feet of inundation. It isy however, to be supplied with wan 
WiVom the Canal of Cain>» aaxl on this aecount is to bt 4oa« 
n Ji i»lid <#lA the first seetiim hy^i. kck. 'Bech th«9» aiedtMift 
UmiM begin lo be havigable wllen 1hel#lte \m 
they would continue open from August to March, about seven 
or eight months. To continue the navigation longer would be. 
mseless, as that of the Nile itself is ^nfined nearly do the same 
^jpfenbdU' Ike tot eeotiea wfiuU'fefe deaaed by a ^uttM? M-k 
Uimi ^ jCtaaal ciCdifby wkeifitft bdtteni vito dfy iftedtlsequ^iMb 
of the subsiding of the Nile. The second could be cleaned in 
the same manner, but would need the less cleaning, inasmuch 
as the water it received would have previously deported its miKi 
-kl iiUlfOmiM^OtiM.^ me tkMm^ikmt eonststng of the faaan 
d^^^kf^mm^jiOm^in^i^ long, wouM be fiOed t^4tm«&Hk 
*fhfe Nile, but would r^eive supplies from the sea afterwards. 
^Ite water, kept at the level of the low tide at Suez, would be 
'twt^of three feet below that of the second section* dtirkig tUe* 
4^|jH4^^t]ie iluttd^^ but from 1 to 9 feet ote^iiitt ocifr 
3i«Mll lr4Mwta%i^e(»aiiN;led widi the second seotion lafWUbA^ 
4wd'»ttt ^p*#Vetit the impure waters of the Bitter Lakes from 
'being mixed with the Nile water, the basinfuls employed in the 
passing of ^vessels would be discharged into the desert by a sldife, 
4m jl^Mt^'MSdn, from ttii^Bltler Lates to fSi»(^$^V^ 
^fli|}oiDflltf^Mm to'Ae de^ (TtMi feet IkloW'theiloiiU^t^ 
• 4fe^"lJlW^4}ife Red Sea. It would communicate with the- sea iSy 
one lock, and with the lakes by another: It would, beisld|^ 
%W<ft'4teQd-gate5 and tliAees for teriiploying the hl^K ti'dfe in' 4- 

ca^t^i^^tehi^^iis'je^tii^^ Mdm 
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Mr Macl^jr,^^ 4f^^^ Of Ancient Canal 

Though the French engineers considered the old line to the 

Delta preferable to that directly across the desert, they were 
still of opinion, that a branch from the Bitter Lakes to Tyneh> 
Would have several advantages. Being fed entirely by the salt* 
wiiters of the Gulph, it would be independent of tl^^^^ood^^^i^ 
the Nile, and would, of course, be equally navigable at all sea- 
sons. The chief difficulty arises from the extreme shallowness 
of the sea at Tyneh, and every where on this side of the Nile, 
in consequence of the muddy deposits of the river being all borne 
eastward by a marine current. If the vast Basin of the Bitter 
Lakes were prolonged to Ras-el-Moyeh, by running a dikera- 
cross the valley, the engineers think that a stream, with a failo^ 
25 feet from that point, would have energy enough not only loi 
clear the canal of drift-sand, but to hollow out and maintain a. 
channel in tbe sliallow muddy bottom of the bay, so as to affordl 
a reasonable depth of water into the port^i; jijtjiijiw imsi 

Vessels, after passmg from the Red Sea toBubastis by this canal, , 
would proceed by the canal of Moes to the eastern large branch 
of the Nile, and reach the Mediterranean by the Boghas of Da-j 
mietta. But the plans of the French engineers embraced an in- r 
land communication with the harbour of Alexandria. The> 
vessel having arrived at Bubastis, would ascend the canal of) 
Moes to the great eastern branch of the Nile, then, after ascend- > 
ing that branch fifteen or twenty miles, pass obliquely tlu-oughv 
the Delia by the Canal of Farounah or Menouf, the<ii sail down ;* 
the Rosetta branch to Ramanieh, and from Ramanieh pas« west- 
ward by the Canal of Alexandria to that port*^, silj jqoaxa ^Bbniir 

nThe following is an abstract of the estimate of the expence. > 
The engineers think, that with 10,000 laboucera, thpi workjrtight j 
bft completed in four years. !r,i« brm pnilo^loo ^Ihjlsiio yd ^itt^i 

Canal Jrom the NUe to Suez. '^^^^ ''^^ 
boJI Ofll ^'nJi..' ..• • ' • •• ••" •</ :i»r.rt nood fij;f{ d^rerW. 
DiggiW, balking, transport, implements, - r , - . r W8,q^ 

BrtWtfctoal from the Bluer Lakes to the MeditcnraM^ f,W),<i(^ 

Ba^te% slQiMB, piert, bridges, induding 1^500,000 fj'fo^ iBiiltarjr ^ •^'^ii ' Lnn 

Ezj^nces of encampment, transport of provisions durxi^ four yeii«,' 

.^prio^ of gwuody fuperintendancey Ac^ji iJix? -uri I JxsilJ Jact ^iO'I.90d,CbOB 

In Bngliih money, L. 691,000 
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frwn ihe NUe to the Red 

Works on ibe bed ^imtlitdr the Nilfy , - . . 6S8,()0<I 



Aip* J. I • - - '• • I 30,000,000 
ornod Kr ^jiT' j i t'l • / JBqall4^l^flng^^MM9li» ^> j . % l,2OO,0(V^v 



ttet^MMittl tiavigatidn of the obimtary, apei ncrt ««ce»sary to hii^ 
a^le vessels to pass from sea to sea^ The «a^fh branch of th« 
^Qik adautH Tess^ls drawing 7 fe)et^ WaiHet< (F^tench meaBurey«t' 
praent ; and without aiif «|Lbei' ei![>llaytiifli^tb4iqrfI^< Wt»0 lM ^ * ^ 

effected, the port of Suez might be render^ capable of aoebtn^ ' 
modaiing a lat^ number of such vessels m could navigate l&d 

qda(Jf«^ <4«fi'^4i#9liM(^^ MliflktlT'l^ft' light oolsym^^ '^llkB^ 
w<iuW> rifedily yield to the action of a current from the tide 1^ - 
ai^^jjii^heirofii^ is ihree-fburths of a league from the town^ ' 
aiM318fllMiiiilgb<)d<i«lichl>rag6 in 6 fathoms, and iheker £k»iIM|U 
idndsy eusept the wNMlMiMi^ -#faidi Mn^UMir Tlto^gi^UMw 

iamiiimmgikJt<^fH^ go^idiMv^M^rfii 

e^il;i>lit>wev«r^ which could be remectied to a considerable eitiT 
tent, by carefully collecting and storing tl^e watar aiflbv4edjb^ 
the rains, and the ^ings in the vit^i^ju^*^ 
•Mvdfa has been said of the danger of navigatiDg the Red 



mm doe. Me^ m>^}^:m?Lm:m^ 



id 

jPfpt be formidable to such ignonnt sailors as the Arabs, 
and might rprndut ii necessary foi^iiiDittie^pertinani^ri^ljoicaiv)^ 
iLttle sail occasiooally^ and to exerdse caution. But the^iyj^i^ 

alMl>lllB.ter3r<fact ^at the» and e ii ttf aa w ^ n g y ri p M^ ii M w h lEgyp- 
tiMn^BRsiB able to carry on an extenrive tndt in this sea, is a 

000, 16d ml .poom dail^a nl 
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S90 Mr yiac^mien'^\Aco(nmt of the Anckitt Canal 

proof that there are- really no obstacles to be encountered, which 
modem skill would not easily surmount. It appears from the 
eurvey of Admiral Roeily, who examined this sea with tatich 
care, in the frigate Venus in 1787, that trading shipa navi^ii^ 
ing the Gulf, would not be exposed to any other di&ultiea 4h||iii 
such as are common to all narrow seas. " On doit rester con- 
vaincu que tous les batimens de comraerce n'y trouveront pas 
des diflicultes d\me autre nature que celles qui soat.ixiuuttUQuis 
k tous les mers etroites,'' p. 107. ?ow-ffjiofr sdl ni Bshhiiioo 
Were European civilisation and a regular goVerbmeiStf per- 
minently established in Egypt, the undertaking would be fouiid 
not only practicable but easy. So great in fact are the facilities 
which the ground presents, that though tlie canal, taking the 
magnitude of its section into account, would certainly be the 
largest that exists, the expence would be considerably less than 
that of some smaller works of the same kind, executed in western 
Europe. The full depth would be from 16 to 18 feet; the 
length of the bed artificially formed, including the branch to 
Tyneh, would be about 117 miles ; yet the locks would not ex- 
ceed six or seven in number, and the work could be completed 
in four years, at the estimated expence of L. 691,000. This 
IS only about L. 6000 per mile. The smallest canals executed 
- in England, with a depth of 4 feet, and a sectional area fifteen 
times less, cost about the same sum per mile ; and the Union 
Canal at Edinburgh, whose depth is 6 feet, cost twice as much. 
The great canal of Languedoc, executed under Louis the XIV. 
which is 152 miles long, and 6 feet det^ iKM i^Aidllftd^ftl^^ 
years, at an expence of 13 millions of Jivres, (L. 650,008) *. 
At this day, it would probably cost a million and a half Ster^ 
ling, though the cubic contents of its bed are not above a 
fourth of those of the Egyptian canal. It has, however, 100 
locks, and its summit level is 639 feet above the sea. The Ca- 
ledonian Canal, exclusive of the locks, is 21 J miles long, has 
about 15, but is intended to have 20, feet of depth, and has 22 
locks ; its summit level is 93 feet above the sea ; and it has cost 
very nearly a million Sterling. The cubic contents of its bed. 



• Dktioniiaire Universel de la France, Paris 1771, art. Languedoc* 
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The caaal, according to the scale fMX)po9ed by the Frendi 
-^n^neers, would admit sea-vessds^ drawioglroni IS to 15ie«t 
ti i ff w wmVttt thg iuig^toi the Nik, inMIhe toilobjt^rVj^ 

'ym^fM iteiii ■Ma I6yii' few thr MccUteiisiiMto<ti»*tlielUd S€», 

tiaies. To Britain, Russia, Germany, and the other 
oountries in the north-west of Europe, the route by the Jied^^ 
^miuhi pnifattlitj^ n^ec mpeiMde ihiitby the Cape, fqx ^ India 
hwnniUllii liiiJi genera% | hat DO . die iWlKUBbf^^fm^ 

terranean, it would shorten the cemmuoication with Arabia, 
Peraa, and India, from a half to 'tvoNdlicdf* The c^imi would 
thus aiFord them ^nuH advanti^fes. 31mr iMIft^dcmbU indeei^ 

a4fc<tit^rttoijlith^<ind ^tutfcuMt ^ Eufope, and greatly in. 
crease tlic intercourse between Kurope and Asia. Tiiough 
goods might continue to be generally cai'ried between Brimin 

^rMd India^ by the present oxiute, there is little doubt, that 

£1 ifciywHnudimi a^ttiwriy fet pasifengert mbU ifgwlttly ^ 

^' on the shcoter line of commuoication. Were it found praeli* 
iu^able to employ steam-power, it is probable that the voyage from 
>'l&gkBid49&n[bay, which at presetit occupies four mo^tjMy 

"'lOi^ tl'. t:' ■ . ... • \ 

li O / HII, K I .iif f t - ' . ^ ... . ^^.^ » 

001 ^f:>t^.>,;' • i:>*.»rnt 

-ifiP fj; I . • u J nj 

afiif » . ■» fit . . •.: : ■ .'f'.!. '1 r. ,ii < 

ScIiJ rJ , I ■ .1^ ..^v,. j » ' «i . • . . , . ^^'. i^ rjouii 

,bofJ In fsJn >;»\<i V t. r ' ' • ,". ;> r» >/£ ■#■•»/ 
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Am. XI. — Discourse on the HisUn-y and Progress of Gedogx^- 
^ delivered by Professor Neokeu, at the Meethig of the Magisri 
mtratesaiid Teachers tvhich takes place annualh/ at Geneva^, onii 
i, the occasioTi of distributing the Literary Prizes to the suceess^i 
t\fid Candidates. (Concluded from Vol. XII. p. 328.) 
^ yw* '* ' i^i ^\ .'.iKW'Wfuu^. l» iy} 1 > »*!*.rn moil ^nuiqa 9^ 
JlIX ORE fortunate than Saussure, in respect to the countrf^ull^, 
mitted to his examiiliMk)D, the illustrious Wernerv placed at thb> 
bead tf the vnok -celebmt^< mining-school of Saxony^ i»>dii. 
ooontfy where^ 'Oter an inconsiderable extent, varied with pla'nMP. 
and mountains, of which none exceeds the height of TOO fathomg^ 
aeoessible-on all sides, whether at their surface or in their interi^i 
.^^]^«riiK«ited'aiid ^nddled'^M^ are in a^l directions by inBYt^i 
timtkk^ s<ii^^tm»€rcxiP worlds^ Werner, rich in the possession ' 
of facts acquired from his predecessors and experienced miners, 
saw expanded beibre'jHimy >and, as it were in miniature, the al- 
most complete pictnitr of 'the dtilerent formations, which, else^^ 
where, are ordinarily separated by immense extents of land and^ 
sda, disguised and irregular in their stratification and develop. 1 
ment. He saw in Saxony these formations present themselves* 
upon a small scale, in a regular succession, arranged according > 
to the order of their antiquity, from the summits of the chains 
•.io the bottoms of the valleys. ' ♦ .oquiull 'to ^'jiilflDO!> Jn^lUb 
< 4*No doubt, to a mind less observant than ' Md, to a mlnd^enJj 
dowed in a less eminent degree with that sagacity whidvdis^ 
covers and arranges facts according to their natunil relations^N^*^ 
ture had in vain unfolded the picture of her successive operations. 1 
Werner possessed in the highest degree the qualities which coi^d 
stitute a naturalist; in Mineralogy, he was what Ltnna^u^'tfai^^ 
the other departments of Natural History. He invented a lan^,^ 
guage for his favourite science ; and not only did he augment the'* 
catalogue, previously much restricted, of mineral substances, but^i 
he gave to their characters a precision hitherto unknown,«-*he detdJ 
scribed (he rocks, their varieties of structure, and their position, d 
He characterised, in short, the different formations, those asseniud 
blages of strata connected together by a constant associatiotf^rn 
which, to employ for an instant the most expressive language— 
of hypothesis, appear to have been formed at one and the same 
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Pn>f. Necker oh the History tm^Pf^rm ^GiMgyi Hf/^ 

period, by similar means, and under similar circumstances. la ' 
other words, he subdivided the great classes of pritnili\e ond se^i- 
condary rocks, into particular and independent groups, which: 
he ckssed according to their relations of superposition and anti« 

The establishment of Formations is the most fertile idea which 
has sprung from the intellect of this illustrious man ; it enlarge* ' 
tkb point of view, and, at the same time, simplifies the field o£ 
obfievyalioiuij ^ was also a happy distinction which he madc^t 
isben he separated from both the Primitive and Secondary, tbaH 
class of: rocks which is intercalated between them, and which 
equally participates of the nature of both. This innovation, the 
propriety of which has been often disputed, has, nevertheless,, 
been retained even by those very persona who have attacked it^ 
apd the division of Transition-rocks has been respected, becausor 
founded upon the basis of nature, grri rooil boiiupoB eJoftt io'. 

In short, Werner may be regarded as tlie creator of that por^ 
tion of the science which he has named Geognosy,, and whicl^i 
treats especially of the superposition of mineral Dinsse& To aon 
many claims to the gratitude of geologists, Wenier has still add- 
ed that of having formed, by his example, a multitude of disti 
tiuguished naturalists, who, having acquired at Freyberg a pas-?? 
sion for the study of minerals, have carried with them into the* 
different countries of Europe, the principles of observation andi 
the doctrine of their masten^. Jameson and Weaver in Great : 
Britain, D'Aubuisson and Brochant in France, Brocchi in Ilaly^v 
CU>arpeiitier in Switzerland, and Humboldt and Von Buch iii'> 
Pj^ussia, have excited a high idea of the school in which tli^)Bi 
hoY^jStudied^^ijUfiup oHt o^n^-ih _ r^oq ii^frt^Wi 

flOJbservations, liowfever, had multiplied ; and their relations to the 
types of Werner seemed to become always less and less distinct ; \ 
insomucli, that geologists no kmger understood each other*. The 
labour of reconciling these different opinions was undertaken by^ 
thi^; celebrated Humboldt, who, originally a pupil of Wern^H 
had Intended his observations not only over tlie two Ameiuc^ v 
but also over the greater part of Europe. His work is an inesti^ \ 
mable treasure of accurately observed facts ; it is the most me-fd 



* This raUundcrstandiog existed only with those ignorant of the facts 
principlea of the Wernerian Geognosy.— Edit. 
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f&4^ Prof. Necker on ike HiHory and Progress (^Oeologi/. 

thodical collection that exists in geognosy, and should be pro-* 
foundly studied by those viho engage in the pursuit of that 
science. In itj'^'lre find the types of Werner rather extended 
than altered. He demonstrates how the simplicity of these typea 
is often disguised by the periodical alternation of two neighbounrl 
ing formations, toward their mutual limits ; how a system of 
strata is often rendered scarcely recognisable by the developi. 
ment of one of its strata, in particular, at the expcnce of th6 
others ; and, lastly, how certain products reappear, as by oscilla^ 
tion, at certain different epochs of the series. ^iuxmsi 
Considering the science in this manner under a very elevated 
and very general point of view, he succeeded in explaining many 
discrepancies, and in dissipating many doubts. Lastly, he ad- 
mits with M. D'Aubuisson, the complements and rectifications 
which experience has shown to be necessary in the geognostical 
system of Werner. It is with a rapid view of thqse more re- 
cent observations that I shall conclude this sketch. For this 
purpose, it becomes necessary to fall a little behind in the chro- 
nological order. ' - 
This impulse given by tfie Sthool of Werner gave to 
some remarkable discoveries. Without speaking of the labours 
of the distinguished geologist whom Switzerland has lately 
lost, M. Escher de la Luith, or of those of Vofi Buch in 
Norway, which shewed, to the great astonishment of the scien- 
tific world, a granite covering rocks containing shells, we ar- 
rive all at once at the discovery of a new class of formations, 
rich in animal remains in rocks and minerals, and still more in im- 
portant truths; I mean the last solid strata deposited at the surface 
of the earth,— the Tertiary Formations ; which were unknown to 
Werner, or which he had confounded with the alluvial deposits •. 
It is to the united labours of Messrs Cuvier and Brongniart, that 
we owe the examination, and^ at the same time, the admirable 

' description, of these formations, such as they present themselves 
in the greatest development around the capital of France. ^^^^ * 

Ki ^ It is not merely as having enriched Zoology with a rhulti- 
tude of extinct species of almost every class of animals, and Ge- 
ology with several new strata, and especially with general results 

:t?f*« r m . , I , , ., I I 

j * The statement in the text is not cocr«ct, for Werner knew the Terttaty 
tocks, and mentions them under the general title * Farlial Formations. ^—Emt. • 



I^fHg^ Ntfcker m History and j^ra^mfs of Geology, ^tUt 

Jb(WlW<&iVim, dcttmS'llM high repiflate lirlMl4t 

NOEiyet is it for the complete description of these fofitiatioiis, &□ 
V^emariudi^b for the aitern&doo of oiobile with solid strata, and 
%Mthilie ni msfmm full ^ells ait4-amms^) which inhabit th« 

<|itjrt»ni>ti^f>Uill^i^ apeifeglt wd rt'of geological^nveBtig*. 

litPlthat this work should be particularly dted ; and, moreover^ 
4d (having enriched geology with a new class of distinctive cha* 
racters, taken from the constant {mieP0» gf : oevtain gener%(^ 
iiAaiiiiu^ifiefp^ thauMMMii 

iilffi titi n(n nf jn rnttr or less antiquity, lo^ the identity or dilfer 
MQce of these animals with the analogous species which exist ait 
llhxpWMMW^ day, had been strailgly recornqmnded to the ^cAfU^ 
4P»dm of gBd^giiteiii the A9akl»<ol SflMafiwr^i ^tut, vnnHtmr 
atertflkftH bt Uemt Cuvior vuT ln4igoi4rt, ^ilwfliBi{M^ 
equally difficult as important, hs^ found ao :iH;ie 4^apable of 
solving them. ■ ' ' r 

ot Bfon^iiart isr a| pi^esent puifrun^ ibe exasaia^a oi the 

xifhfito^d'W^^BWg/^w epedes 6f IbssU ilidk to the ciil#« 

.(}Qgjaej(4ip^mienced by Bruguiere, MonUbrt and Parkinsoa^ anfi 
^HdtiedifMd methodififd^ classed b^ 

olonishing impulse given by men, animated with the true andfii« 
. JaHfip^kal.^nt of ianrestigation, to tibis interesting part of ihe 
iAIPt^4$rl*^lob€, ivhere all the brmi(^ofJ8||i«tf 
■MrtiiAiiMfcr aiiii luneaUv kiiiHhHid-la hmdi-tartcmiMl^iP 
a^l^Ai^rJtiti^aier^bscmrity <tf ^oar.^ras(MltaQoiri^ 9fiilN{MMI 

with tJ^e debris of the antediluvian world. ' r" <^ if^i n? 

jjl Theteboure of Measr* Guvier and Brongniait^.-fciivfe given 

a m l . m i ii P i i t iM i i i i i h i l ig m§ ji j ku^ mm u m m wm i ili llt fa 

"viilailtfliiasiisAiiiift^flttiiil^fi^^ -n* ia<''rv. t» jht * 
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hjn^lj'Mct\(}f^'J^M' abmalfi of the tertiary formations ha#.- 
been extended ; Mr Webster lias discovered tliem in the basiii^ 
of London; Messrs Constant Prevost and Beudant, in that 6r 
VieiltKl^ih Austria; Messrs Beudant, Ferussac, and Onlite^ 
D'Halloy, in several j^rts of France; Messrs Broe<ihT'^itt€H 
Brongniart, in the sub-appcnine hills of Italy, and ilio . iibalpini^ 
ones of Piedmont, the Verronese and Vicentine; blit with local ' 
differences sufficiently marked, to induce us to think with I\f . dfe^ 
Ferussac, that the tertiary formations present no general rule ^df- 
the order of superposition of their* strata, and that each ba^ifl^ 
has its peculiar formations." .r^- / /.-. i.* nu/ iu ^tJUllA 

At the same time, the engineers of mines of France have been ^ 
labouring at the mineralogical statistics of the different depart-' 
ments; and' We e^q)ect, from the zeal of the French geologists, 
soon to see the mineralogical geography of diat kingdom, as we!^^ 
ktiolvn as is at present that of England. " * 

i^ The long-continued contniversy between the Ncptunians and* 
Volcanists, regarding the origin of the basaltic and trap-rocks, ^ 
turned from its original point of view, Avhcther by the influence of ^ 
the systematic ideas of Werner, or by the partial manner in which • 
the volcanist geologists had ldoke<f - ifpon the problem, appear^' f 
to be drawing towards an end. In fact, the question has un-*^ 
dergone a decided change, since the time when the school of ^ 
Werner supported the aqueous origin of these rocks, and thc'^ 
identity of the mode of their formation with that of the second-'^ 
ary strata containing shells ; and when the volcanists, misIei^rBj^ ' 
the frequent association of basalt with scoriform and porotis 1^'^ 
vas, regarded them as true currents, which had issued from the'' 
crater of a volcanic cone, and had run at the surface of the earth,'^* 
or beneath the waters of the sea ; since the moment, whert^ft^^ 
ntfi^'mineralogical distinctions, which experience has sirtCfe^j^i^S 
toi)^ asf useless as they were subtile, separated the b^sah^^iirfd^^ 
porphyries produced by fire, from those which were ackfaoWi?^ 
ledged to be of aqueous origin*.' ^^^^J** ^^'^ liiaoa-jd lol bsAool 

^Al that time the remarkable phenomena, noticed^^SsAUftW^ 
b^rihd^i^'Flayfiiir «nd Hall, W^' unknd#h,»WVaai»]^fe^ii84J 
ciit^d \Uth • it theory 6f titc' eiH.hj^'^^e^ wi*e ik^fimA^'p^^ 
had made but a feeble impression ; and the vol^SniJc phei4ijiHI6i^<^ 
known only from the external appearances of' Vcsu\ ius and fetJ^^^ 
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xpf. Necker on tJie Hiftor^ <»«4 JPrf^m ^yQ^^>^mi W. 

na, were far from presenting themselves in all tbdr variety and 
.generality. They had even appeared so local and accidental to 
. Werner, that he did not deign to take notice of the mineralogi- 
cal distinction of their productions, and considered the decom-. 
position of pyrites, and the inflammation of some beds of coal^ 
as ageuts perfectly sufficient for producing subterraneous flres^^j 
.j^yAJready, however, Auvergne and the Vivarais had drawn 
D''Aubuisson from the ideas which he had carried with him from 
Efjeyjbpf g, and which he had laboured to support ; but it was 
f|pg|ig^^^reat and beautiful observations of Humboldt in the 
Andes, of Von Buch in the Canary Isles, of lieudant in Hun- 
gary, that there resulted the just appreciation of the nature of 

TO|lQauic phenomena. i^^^i^nl?, Inon^nfnofTrrrT 'jfft In ^nnrroffRl 
J[ pannot here enter into details. Let it therefore suffice to say, , 
thftt, from the small volcano of Stromboli, which has from time 
immemorial ejected stones and lav^j^eji{^ry quarter jgt!,ji^ Jjour, ; 
to the immense Antisana, whose lateral eruptions only take place 
from one century to another,— from the still burning, to the ex- < 
tinct volcanoes, — there is presented great variety in their nature 
and productions ; that, from some of these volcanoes, there issue, , 
periodically, rivers of lava, whether from the crater, situated at 
the summit of volcanic cones, or from mouths formed upon their ; 
sides ; while others have no crater ; and the mineral torrents, is- 
suing from their base, present no appearance of an orifice toward/ 
thgup, ;5p,urce. Lastjy, the Canary Islands, and the remarkable^^ 
v(^f)a^ p^l^orullo, have presented not only lavas, which, m floww.^ 
ing at the surface of the sod, have followed the declivities ; biit , 
nia^sscs, raised from the interior of the earth, in a state of incan- , 
dc^pcc, w hich have replaced, with arid and desolate rocks, a_> 
v^tii^fi^ft^ of cultivated and fertile land. > „ ^,,ft rfur nod 10 
^^ij^aricty of formations, in which we find craters of crufi^g 
tiqjjjjptjcraters of elevation, open, have demonstrated, that the j 
fire^, from which these different productions issue, can only be j 
looked for beneath all the strata known, even the most ancient ; | 
'wl^iJL^.ithe diversity of matters, which cover the one or other of 
th^s^ productions, testifies, tliat the phenomena, to which they ,j 
owe their existence, ^re manifested at different periodsj, during 
the formation of the secondary deposits. There, then, we havorj 

th^i^op)^apf, fi«'?,^'tJp?ider^^^ ^P»'^9fT ^^P^^ ^"^^ i X 



akteuAfA MruB of vobai^o rocks, distinguklied fioia the Nepti»> 
juao roolg%* f»y>> ia^^fawnnlngiB di • ogdeiy akk 'b]F «Uie^t^'«nBdi 

'ilmtified crystalline naufces, which require^o t)e separated 1 Vom 
the strata containing shells, or those of fragmentary or brec<^ated 
iwapw i tl oa ? W»>haii)e iaid elsewhere, and we repeflil>i«^Ma^ 

porphyry, and gnmitie^ to («liate?w penoJ^a^i^ 
wbatevjer be the deposits which they accompany, or which 'they 
traverse, have certain common geological characters, which se- 
pankfi, theiu fjsoiB.. tW ngakadj. cUiiufied shelly ftjnlntitttlft 
Xhese fonnatknsmi link wer^ aepafatedMbkM^iljliWIh^ 

«emlieiii nude in Scotland^ whioh have already appeared tousddL; 
cisive, further confirmations have been added from other quarters : 
thus rocks evidently volcauie have been seen intimately associated 
With trnnrritinii njrnitri irtif pnrphjri«i/ liy TIii|rtli|iil ii T>f< Iti 
Ito^md Baadhnt kifHupgary; aMt Boa^h<i^fe#i^lfc 'l ilt Mfci i^ 
«ildittilM;iieighboinjiwcdtof Fr^r^bi^ itaeH^ in those mountains 
of the Erzgcbirge which were the object of Werner's particular 
ftudy, porpliyrkic and granitic masses, sinulai? to tho«6 of 'Seiii* 
Jand, and beiirii^ evident - t rf ihrii^firril i1frnYf"1ii1ll»|W|iib 

beneath. Lastly, Von Buch has febiahf«d,imi*^yrf)lbs^ Alps 
^Mlogous ])lienomena so striking, that he is induced to conchule, 
that the elevation of tlie mountains i»a Of^jfewal oonsfequcnee of 
^||N9 pnotni&ion oi'ihese ^^^^.^fji^^j^j^^ji^^ 

Jtlfrir».liatf llie good fortune to li^r>f<«if«^'t!l^^tby itetith 6f 

Ait Paitrious geologist, in the mountains of Carinthia and Caf- 
niola, where phenomena, similar to those of the Tyrol, althoi^^i 
te»8 evidpnt, are still observed. i ^fiS (baaja{g aad 

jOif^lUSi tmi^rtmAif^siMr^^a^ trf'^thfeJftMrspiW- - 

Jfltiv^tspiik had so lM|^«M)oealed from the view of naturalist*. 
Let us cantinue, therelbrc, to follow that n^ethod, the only^e, 
.y)» dfti^i profitiiiile and *nily philaiaphir^/ i#hiiihn|W'ifHiiy%H> 



* 



kets facts, and arrangea them, aG»x)i'diiigS(te tlietr natun^^idfii* 
.%ms^ and not accagdwiy to M l ^imm nmi i k t gmtg atiJi i^mm^ 

jll w i h ili j tftjlri^^ .r f tf-,ihflO'».)fi l->#tit 7fr J"^**! oH> 

-pffligl lulwii i r -io Tfetmhe geologically m^^dtttHf and Jtoid l f d fc 

i«©i«dbig to nature, the country which he is called to examine ; 
:tu maka use ot all the aids afforded, by a more perfect knaww 
cMg^^af^ jnjnneralogyv aadi of the study ofiiosByr orgaiik:b«dMK( 

iS^d^t^iFf .tb« geological .^OMdttitiiDii of CHth dislnot, tlw ftm% 

'po8it}on, aiid alternation ot strata, tlieir accidents and Teins ^ to 
con|l0et 'tlui9 the iocaUties already examined, by the investigtf>. 
MUH^sMd^ iptertnedilite places <sudi aret tho' objects wM^, ajt 
«ltelr{iNlf««it^ dajs At go^QgUt should ktM.m.fmmi Hie 
jffm^ nqtiiNB dettttled iMt^to^eatabGdi^ tn0iBa»)»immspmim 

between the various points of the globe, and avdid those hasty 
analogies to wliich the propensity to a seductive, but daugeroils 
i$|^play of erudition, smnetimes induces us to^iciiiver euneWes^ 

•tenjb tracts, arid rocks, Monies without ydae^ and worthless pe- 
;,t|ifiMitions ? What advantas^e can be derived to society, from 

tl)e age* and natuce of .these volca^ir^eksf^if 
^f^>imamimm^iih» moists lid^fprn fmihmgM^mti^ki^ 

w^rimedib^y |]e«f)eof cindenf? ' t^H'/TKl- 
^.^\^i[y^MT€, to hope, that such a question will never l^e pro}x«ed 
-jgU^gif^yft,; in %i:ity Fliire ficieiifie> kas always been honout^ 
jf|^3^^^f(|-t£| itLiWWS,' hoMW^ neeatiatf sh^i ^ 

^timrifd iiidtvidiiel»«sto the advantagid df^tleteH t^^deMiiit. 

vite you to cast a glance upon the mas^ificent work of M. ^fife. 
^f^i^^i^ jli^^p^, to iie«. wJbeat the working of minf ^ eitdhaottShy 

Imb guMd, the i»ptoveincnt.irf-/yw|;nliey^ oil ^ni^t^fHiliit 
^«{Mf|l9ff^f}<lH^Md^ agridilt«re^3|Ml gisograi^hy^ •bf^K'adi. 
.D99^[|ex%ent'pftotir knowledgi^ iri pbysiekl geography. < ^llsilyjl 

ini^btcite the salt-Rpriiigs givfenko Westephr-G^brn^f^wy^j'^th^i^^-. 

^E^^$|yki)^]9a|tr»inine jof Vio/dooFmnce^ soieiy through w^P'4ij|»^ 

bonate of mni» of so much importance in Enf^aaidy discovered 
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ka the coal formations of France, by M. Le G«lkN% who had 
^tedied ite geological rffhitiiMM4ia.£pglapd. >: 
But I muft not detam yoo loDger with this sidgect $ aad were 

have cultivated the acieooes only with n &rcm to thdr eoppiD- 

xnical applications, the sources of discovery have been clogged* 
I nught recal to your attention the words of .the discourse, ad* 
doeiapd to oneitf die first learned bodies in Europe, the l^iQft^ 
fiodwlyof l4iiidao»aiidwiththeiewordBld^ 

You ought to have in view the applicaftms of acienoei a|i 
often as they present themselves in practice, without ever for- ' 
g^^tilig the dignity of your researches, the noble result of which 
i|^to exalt the powers of the uajerstanding, and increase thc^ 
jpb^ of the intit^U^iiel en^jments, by eniaigiiig the pictui^, 
ef oeluie^ and by putting in. rndenoe the power, the ^riadpo^ 
ip^d the goodness, of the Author of all that exists."^ ^ ^ 

I ' I ■ 11 ■ . 

J^t, Xn«-»0^riRa^iofM am Ae T^filjf^ratmre ^ Mm mi 
fiOier JMmah. By Johx DavT|M.O. F.B.S. 

9 

The following pages contain the results of some inquiries 
that I haite instituted on the/ temperature i:^ man aBd.othcr 
aumals; a sutgect which, in a physiological and, in lelatian 

to BWB^ in a pathcdogical ipcktA it view, is deserving perhaps of 
more minute attention than, to the best of qiiy knowlege, has 
been bestowed upon it. 

.::lst, I sImU describe the obsenratiens J hscveoaUeetedy tauls- 
pesBhig 4m Ihe l«iqp«va|e mio die teml zone,— in dsieaidM 

ipg Irom a cool mountainous district . into a hot low country,^ 
and in inhabiting a region where the.diltfoal Tifiissitiyiit ttff ' 
perature are considerable. ; .\ : 

Sdly, I shall gnre an aocownt of tliis attanpla I have Made (o • 
janrlain tihe tenipefaluie^^liflm^ 

Mly, I shall relate Htm results of my experiments on the 
.temperature of different kinds of animals. • 

And I sliall conclude with drawing sOch inferoicea ^as fibe 
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I>r Dm^ M^tflw .^ibn^^^ (Nt 

piwtfiig^ may aeem to wammt^ janit lid^ ifm i rity iac iiH i rffm l i'l ii 
on anunaL heat, as a yiciUatiVqiqwMflaiiff' l^oi^s^olooi^ isii b^>Mr>^ 
'ytawboB • j/*- r -* . ffc./ fiiflto!) tint ;*i m I uiU 

■*'W\>.\6^ ftem En^aiia tp Ce^rM'tf tfiilV^lSie/I^ 
MaflBMPHSll'tfly'tkperattiw'o^^ ' ^ 

Vak'in spring, in the month of Fehruar>% that Ave set sail 
from England. I commenced toy observations in March, when 
% l^|ih to ejf^fence 1^^ ttopical heat ; ahS' iii We lOth of 
tft^* i5fi<)tiH"Virh^ our sh^ was in lii^/Nl # 4*, "the liPeithei' 
i^ii^iy^^^^fe^b^e blowing, ai;i!'^^1^UWeft1i''lil^i 
liidmeter, exactly at noon, under an awning where the passetvi 
g6rs were assembled, was 78^ The gentlemen, who' were so 
^te^hg as to allow me to try their t^ii)*p^rature^ ifr^re all in,, 
good health,-.had breakfasted 'a1i6!iftgi!le^£<^ 
taken little exerdse, — and, though warm in respect to sensa- 
tion^ they were hoFdisagreeably so, or sensibly perspirmgT "In 
each instance, the temperature was ascertained plafiUUf a de- 
ficate thermoi9eter ^^^p* ^on^e^ near its roQt,,evei^ |)ie- 
cautkm being 'iaken nU» iil^ro' ads'iinu^ ^ The ibllowiiig ireie 
found to.be the jtemperatines^of seven diffisrent oentJemqif.^r^ 

tadlo bnii ncui l^/ju.'r^-'oqmHfi^'; * i • :/.'! I ^cfll 

fjobfiloT m .bflft J ' >^;^''^'^'' ''. 25 9^75 ' r - 

aad ,93oiwoa3l "^o Ujil ^ 9? ' ■ ' ' • ^'^'f*' 

sn^iUaiipfkaimtly^irMiSd^^lile 1^ eleai^ m^H^hT^efU^tm 
ii%paad tlie^^emperature of the air 79**.6, I repeated my obsCT^ 
vatj^wliwfc'thw > fawne gentiem^ enjoying good healths belnli^y 

2^«w j^gf^dmiuznoo oia smijiaisq 

ol aban mui I elqrolillii odt I0 JiiNdoa na ovr^g Ilada I t^IbS 

Mfs IB ammdlnr il i^acwf tf ^huhfm ilada I boA 
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iOft* Dr Davy oil^al§^Tell^ai^re qfMan 

a^d T iti ihe afteiilo6% when liia; weillMr <ml vbiifs 4tt»fl^l« 

pikHid* to/if (fl^s^fatte'k)fi' the ipreMdkv^ gent}eltt0i>;> mdnon 

four liiore, and on a little girl and a bov. The cinmm stances 
Were fhvourable, much the same as those already descsihed^ 
and the individtuils not unusuaUj wmrm, thoiugh ifAxii rmfmkq. 
heat was father more than was ^gKeable i« .*>^ U'lnna 



1. , 99.5 

99.5 i : :U;fo 

8* 99.75 , .jj. 

'«. ; 100 . - 

7c 99.6 



. 9. . . ^ . 99.7ft 

10. ' 43 90 



c ' ' ' ' ,11* ' I ' ■ 40 . 99.5 • . ...» 

Lastly, <in the 5th of May» in Lat. W SS", aft^haviiif 

becn'i te ieg' wt a ri cs between Ihk -latitude and that of 30", the 
weatlu r damp and cool, I repeated my observations on a few 
of the same gentlemen as before, and at nqqn, when the tem- 
perature of ithe air was 60^, and when we lelt oool, ..ahnost 
odd. 

' " S. • 98.25 - ' 

.h'^Kj^ t, . ' • y, ' ' "MlW"' Jon bed 

I haye bad an opportunity of observing the efiect of the sud^ 

den change of atmospheric temperature on the heat of man, in 
descending from Kandy to Trincoiualie. 

The town <j£f Kandy, the capital of the interic^ of Ceylon, b 
situated in Lati^ N. Vi\ and ia e)(evated about 1^00 feet above 

|)ie tk?Y^, sea ^. Trinpomalie, ^ebn^ted for its harbqur, 

the first in the eaiit, and one of tlie best in the world, is situa- 

• jTIys elevation I have asc9rtaineu by mean^.ot the uaromcter. Yot tne 
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laiii%.«eiuch are covered with wiiod»<4|id fret|ji^ii%^(^y^ll^^ ia 
dqiida» and which ahcund in springs An4 tomfif^ . Triftcqna^fiif^ 
irafclMtAfty nifes distant &Qi[i^.0ny,.i^^ TJuf jfaMj^ 

iffienfng country h low, and, though wooded* very dry, bcdng 

subject to long continued drought. One of the con scij nonces 
(if » these pccuharitics of situation is^ that the difiereiicu of tei%> 
fotniim hetpem the two places is very oonffldefable, the mew 
annual temperature of £w|dy beiog^ilNiiit !19*SsiWMkt tbfit vf 
T r ineom al ie is about 10 d^rree^liigher ; and in the summer and 
autumn months, the diiierence of tenipemture is from 12 to 15 
degrees. ' ' ' ' ' • 

On the I5th of kst September, the day bj^fore I left Kandy 
TnneQiBaHe, at 8 o^dock in.the morning^ when the air was 
Gif, I ascertained the tcfmpeiratiire^- hoth und^ the tongue and 
ill ihe axilla, of six pt i. sons Svho. were to accompany rae, — one a 
servant, tlie other five part of a set of palanqueen bearers, all 
natives of the western coast of the island, aU in good health, 
cool» and lasting. ^ . 

Temp, in A^lia. f\ 

W . 
• 97 
»7 
97.5 

a74' • . . : '"(1 

On the 3d of October, the day after our arrival at Trinco- 
midie, at 9 o'clock in the morning, when the temperature of the 
air was 83% I repeated my observations on the same men, who 
had.not Iweakfasted, we^ in good health, and were not fatigued', 
having mne the last fourteen miles the day before by water. 

.j.t?; »ni „ -jjj^, Tmp, under TrntgWrn 'Temp.in Axi^' ^ 
i i *r li. 99' 07* . \ fffth 

%. m , 97.25 ' " 

U^noh i } u 4< 99.75 5fir 

ovofV . •".'.*v, < . .. .. ^W^ '/"^ 
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Age, 




). 


85 




2. 


SO 


98 


. 3. 


40 


99 . • 


' 4. > 




98 


' & 


SO 


iW 


It. 


24 


98 



vAtions on the men, who, since the Sd of the month, had been 
leading an idlfi^^ftt^OTSOT^^fc 

x8. 
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M4 Dr Davy on the Tmperiiiure of Mm 

two hours bdSote, and noneof thm seemed to feel disagi^esUy 
warm. 

2. 101 <1R.75 

3. »a.6 l>J.i» 
4* 99 98 

a. 99 98 . ' 

100 99 , , 

On the ^th of October, two days after our return ta.^ijf^-' 
dy, at half-past 11 o'clock in the morniDg, I tried, for the la^t 
time, the temperature of tliese men, with the exception of two 
who well' absent. They were iu good health, though hartily 
recovered from the fatigue of a n^id harassing journey^ jii 
cool wet weather, throu^^ a country on the eve of breaking, ptut 
in rebeUion ; the temperature of the air at that time had sud- 
denly risen to 8^° from 69 , which it wa^i at 7 a. m. 

iSTfb TiMp. wvier Tcngue. Temp, in JxiUu. 

. l' 9au 97 

8. 90 97 

. \ 3. as 97.75 

• *'■ ' 4. • ■ 98 ' ' 97.5 

Kandy, from its peculiar situation, so near the Equator, 
nearly in the nuddle of a large island, elevated as it is above 

the level of the sea, and surrounded by mountains, is subject 
to considerable vicissitudes of temperature in the course of the 
day» and consequently is a place well adapted for making ob- 
servations on the effects of these vicissitudes on animal heat. 
-In fine weather, the temperature of the afr at'sulMise {a'ahraya 
biftlow 70^, and I have seen it as low as 55"*; and' in'the^iffttfr- 
noon, in such weather, it is always above 76% and irequently 
as high as 83° ' , . * t u n 

-On the 18th of January 1818, a forcmnble day, I tried the 
temperature of an hidividual at different hours, and obtafii^ 
the Mkrsdng results. ^'^^ 



JJour, 


Temp, of Air, 


Temp, under Tongtie. 


Sensaiians. 


6 A. M. 


a(P.6 


9lf 


CooL 


9 


cs 


97.5 


Cold. 


1 p. x. 


78 


9B.5 


Cool 


4 


7f> 


9&5 


Warm. 


6 


71 


99 . 


Wann. 


U 


09, 


. 98 . ♦ 





^■^^JX may be proper to mention how the iadiviiiuai passed, the 
^^ll^^f He rose at 6 a. m. ; rei^d<itiM 9 a. m. ; breakfai^ted 'teai- 
rfflBi^tri^ aA 1(0 ; /.wal epgai^ in. 9MetsheitticaliG»pe]m 
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and oilier Animak^ dQd 

half-past 10 to S p. M. ; from 5S p. m. to 5 Ms employed AMtj 

in reading; from 5 to G took gentle horse exercise ; dined spa-, 
ringly between 7 and 8, drank only one glass of wine ; and, 
lastly, from 9 to 11 was most of the time employed in writing. . 

It would be tedious to giye; otlier instances illustratiTe 
the diange of the tempemture of man,---increafling with the 
temperature of the air, and falling as the atmosphere cools, 
within certain bounds. The preceding instance, which has 
been confirmed by various experiments I have made, is the, 
'iaAsX, mitmte and satisfSactoiy that I can bring forward. The 
gabject is inconYenient to make experhneiits on, iand particuhir* 
ly for a person whose time is not his own, and as a professional 
man has seldom a day of leisure, the whole of which he can 
^|>end as he chooses. Nor is it easy, in this inquiry, to arrive 
at accurate fesult8,«-at ai^ thing more than an approsmation 
to the truth,— in eonsequenoe of the effects of a number of cir«- 
cumstances, and particularly of health, diet, and exercise, which 
cannot be duly appreciated imtil they have been xaoxQ minutely 
investigated. 

■ * . 

II. Of the Temperature qf different Races ^Men* 

At the Cape of Good Hope, at the Isle of France, and in 
Ceylon, I have had opportunities of trying the tempf^xuy^ of 
«^y«ral diiOPerent races of men. 

the C^pe^ ii^ the ^ter of 1816». on the iNith xi^mMij, 
aidi^qon^.'n^ieip. :the temperature of the air was afaout 60^, I pre- 
vsdled, with some difficulty, on five Hottentots to allow me to 
put a thermometer into their mouths, for they were a&aid of 
the' ij;tstnjpaa^(^;.]apd when I. saw them again, one blamed it 
. A»; an. jUme^ with which Jbe.waa seized soon afteg.sulwui^tjjig ^ 
the experiment I found th?ir temperatures the fi^ltXffii^'.' * 







. Temp, under Tongue. 


* 


L 




f 




96.5 


(.• ' 


a 


96.5 


, /f 


4. 






& 





These Hottentots, I may remark, ^vi ^e in the service of our 
government, employed as artillery-drivers. They were in good 
4«ttQih, «ld'teifiting-'bt^thei^ ibltt^ iSt «h& tfme.' Their ]^f(!s 
''«'aded'l^'t«renl)^e<to»lbrty, jux^ing fMn thid^ l^i»;iftr 
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ot'ihe yedrs Ihey haicl^ li^ed tfa^ thmseNes Had uUkeh nb'ibS 

count. Those whose t^ttiperatures were lowest, I may nieri-"^ 
tioii, were most- meagre and Wretched in appearance ; anfd fn- 
deed, \Tith the excq^on of No. 5, who was pl^t^ tbbu^, tti^ 
we^aHof a ver5^M4{)m*f4iabitofbody/ ' ' ' ^ 

' At'tiie sftihr^f^ri^'a^ei^^ the teih|^Mtite^'ilAi^{ffil' 
tongue of tliree English artillerymen, in good health, and cpdij? 
who had served ten years at the Ca|>e, and who were giants in* 
appearance when ^^ompared witti the poor Hottestots. Ali 
littee wcM 'h^lyiof the 8aifie«ftge».*befewei»i thirt^ and ^foity;- 
T3m lemperature i^tinro-was^, luad of the other 99^.fii. , . 

» At tJie Ijjle ol Franco, at Port Louis, in June, one of the 
coolest months there, when the thermometer was at 74', I tried 
the temperature of three Negroes, two natives of Madagascar^ 
aj^'pne of MQZi^bi4u£^* - Of .these the temperature of the 
first Was Ci9','aiBd iof tlie W 99^. They were hoaeelslave^^ be- 
tween eiglitLon and twenty years old, well clothed and fed, and 
good health. 

J^jxe temperature of an English gentleman, who had \te&x ia 
the island several years, and of another just arrived, was ascer- 
tained at the -same time. The foriher proved 98".S5» and the 
latter 98.5. - • , . . 

In this island (Ceylon) I commenced my nbst r\ ations at Co- 
lomho. Colombo, in Lat. N. 6^ 56', is situated on the sea^ore^ 
at the distance of about .ihSri^ miles ihm. the boiDidar|'mdu^ 
tains of ihe ^Kandian cmnitiy« Its tempemtuipe is reotokablf 
equal ; in the hottest day seldom exceeding 84% and an ^ 
coolest night rarely falling to 70. The greater part of the 
year the raage of. the thermometer is £rom 7T.^U> 73%i,aQd the 
nieaii -annual tempesature ib about 79^. ^ 

On the IMi of September, between six and seven oSdoek in 
UiB muruing, in a village dboitt a mile fi ao m Cel(Nnbo,-^f4ien 
-the air was about 79% I tried the tLinjjcrature of six Singalese, 
of different sexes and affes» all cool and in good health, aiid 

* - , ' ' . . . J I ,J toil 

'iVo. 5to. 4^ ' Tsmpi under Tot^^ > t^noi 

In' S» . ... 4 , 101.5 . - r _ 

«. ... 25 100 
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and other AniTnalsK ,1 ,1 307> 

Tlie^e people lived m the midsl of 11 cooqurilttt ^ve, and, like 
iJie Singalese ia general, led an easy and indolent life^ accorf£ng 
tQ,oux notions gf acrtivityi and subsisted, chiefly on rice, fruit 
apd veg^tab^es.. ' » ' , 7 'I 

^ The following mornings about the 9anie time, and w^ien die 
tempen^^ of the jur viurthe flome^ I trjed th^ tenuienitiqre of 

i, N4h Sejt, Am^ Temp, under ToTuiue, 1 

: . i. F. 5 ior.5 

liA 2. ' „; 12 101.5 . , . , 

<™i • ' ' 4, M. 27 101 

These atbinoes were the children of black parents ; the two first 

Sere dstersy and they had brothers and sisters of the coloor of 
leir parents. They were all well made, active, and In gooc^ 

health * ■ • 

On the 12th of October, between six and seven oY*lock in the 
morning while the air was between 7T and 79", I tried the 
temperature of a'number of childiieil at the'Otphmi Sdiool'iti 
the neighbourhood of Colombo^ some half-caste, of Si) 



mothers by Enghsh soldiers, others ^vhite, of English parents : 

,>'Jj:'// j<iM.Vf^ vjir^Wi oifj 

BALF<-CAST£. 

Temp iin<fer Temp in 

JVo. Sex, Age. Tongue, .AxiUguf' ' '. •Ii':t 

, 1 . !• .P. . 12 100°^ . , 

; a. ^ ... 14 101 ' 

, • . ' - "Bi' { mjk' 17 ' WW > 

, . 4. M. 14 102 100 

"'a.'- ' ' ;„ ■ • 10 101.5 '^m,ti • • 

••«» .1 y i ' 14 100 99 J 

7. .,1. . w> 99 . 



It 



^ ... 9 101 90.5 , 



WHITS CHILDBSK. 

•ill. I . . ? . . 

1. . P. • 9 101 



I 



4. ... 12 102 ' 100 

.11 A'li'i,. 1* -M,' » . 108 •■ (MOT .•It rO 

ffoif ^ — I II ■■ : II I n il mi . ( , 

■ • The vouug uiLiuu, twelve vca i s of ago, in Englaml, ami certainly in 
J^'^pvay, woulil not be considered pccuilai ; for her eyes were light blue, aaid 
not particularly wejlk, her hair of the colour that usually accumpanles such 
eyes, and her complexiafii £:esb, and rather rosy. She had consideriftd^^f^^ 
teniioDs to beauty^ nmi wbn^mM not vk^Dut admbM amoogsl her country- 
men. It is easj to coneei^^e, that an ac^flental variAj of the kind might prok> 
pagate, and tbst tfaeV^lyte race of mankj^d is sprui^fnmk 8tt<^ an acddental 
▼ariety. The Hindtilufve of this opia^on, and there is a tia^tlon or stoiy 
amflngit them, in whilttfthis origin ia aiMgned ua. 
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These girls and boys, at the excellent institution to which thej 
belonged, wesce weU clotbed and fed, as well as usefully edu* 
eated. At the time^'they wtte oool, and in gcxxi bealdi) and 
had not breakfimted. 

In the Kandian country, the climate of which in general very 
much resembles that of its capital, I have at different times as- 
certained the temperature of Kandiana, Vaidas, Cafi^s^ 
lays, Sepc^fl, and Englishmen. - - . m 

In Suffi^agan, a Kandian province, on the 17th of April 
1817, when the temperature of the air was TS'', at seven o'clock 
in the morning, I tried the temperature of an old Kandian, al- 
most a century old, and of a boy about 12 years old, bo^ ood^ 
butnotocdd: . . - 

Old Hon, Temp. Iinder tongue, 05* liiazQla, . 09^ 
•Bfi^t • ' ; ■ ■ » ■ . ; ■ ■ ■ 98 — «. . INL& 

In Dombera, another Kandian province, on the 5th of Septem- 
ber, at one oVlock in the afternoon, when the temperature of 
the air was 76^» I tided the tempturature of three Tf^ti^iimft^ 
stout meD, in the prime of life. 

No, Age, Temp, wider Tongut* Temp, in Axiiia. 

.1. 94 90^ 98^ 

% 30 98.5 98 

On the 7th of the same month, and in the same mountainous 

district, I tried the temperature of tlnree Kandian priests: 

JVa Age, Ten^ under Tongue, ' 

1. 16 99" 

2. 16 99 

& .80 88 . ! 

At Kandy, on the 7th of February 1818, I tried the tempe- 
rature of two young priests, at five o\;lock in the evemdg, when 
Iiheahrvas7«^: ^ 

• t # ' '. '. ' • , I i ♦ tn 

iVSi. Aae, Temp, under TQntm$» , 

* ',.",.% J6 9&6 ' it< 

' The higher castes of Kandians, I may remark, io which the 
few subjects of my experiments belonged, are, for Indians, not 
tfiAf t^H i^Rned, but stoat and ^muscfakr men. TMf 
dmsittsf-chieiy of 'ric& and fkrinaceous ifraits,' which 'they 
'highly ^eftsbned; and of mi^, fowls, aild gaikic>. Thdi* VIrhik'is 
principally water, the use of intoxicating liquors being con- 
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tnOy to their religion. Their ordinary dress is a handker- 
fiUefy about the hnd» and a kige doHi feldbd. about the Jk)in% 
and zeadliing below the kiiee» wn^.the addkien in cold weather 

of another cloth, wliicli is thrown over the shoulders, and wrap- 
ped, about the body. Their dwellingtj aiu couitbrtable cottagers. 
•Their oceupatioiis chiefly agricuitural pursuits. . Aa they are 
atouter .tfam the lowlandefs, so are tb^ mote activie, aod^ aa it 
appears to me, more acute and inteliigent. ' ' 

All tlie priests whose temperatures I tried, I should observe, 
were priests of Boodlio, who drees and hve in a manner pecuhar 
to themfielves. Their dress consists of yellow robes, which, 

tfanown over the left fihoulder, and girded about-thf» kms^ £aU 
in graceful drapery to the feet, covering every part} with the 
exception of the neck, right arm and shoulder. , They wear no- 

thino on iheir head, which, as well ;is the eve-brows, and the 
hairy parts of the face, is carefully sliaved and kept bare. They 
profeBs celibacy, lead an indolent quiet lifb, devoted' chiefly to 
tdigions duties and litmij pursuits' (mch* as theyais)^ and 
subsist almost entirely on vegetable tbod • • . ^ 

At Karul \ , on the 12th of September last yc;;i-, I had an oi>- 
portunity, which rarely occurs, of ascertaining the temperature 
of three Vaidas. The temperature of the air at the time waa 
about 78^: 

■ 

1. 60 98' 96* 

8. 30 98 96 

S. 36 9fL6 96 

The ages of these men I was obliged to guess, for they them- 
selves could not inform me. They belonged to a large party 
which had come to Kandy, with a tribute of dried deer's flei^ 
and wild honey. They were quite naked, with the exe^ptipp 
of the partes naiundes^ which were concealed by a scrap of 
doth. The hair of their head and beard was long and matted^ 
and had never been cut or conil)ed. Their eyes were lively, 
ijviidf and restless. They were well, made, and rauscular^but 
of a spare: Habit ; and in perBOV. they chiefly diflered fmn<4^ 
:]SMM}jw» in thctiBligbtneqi of :dndr, linibsi the. wildoesa of ib^ 
looks, and their savage appearance., Acooniin^ to their pwn 
accuiau of tjiems(^ly<^, th^y came fr<?m the neighbuui lAoud qf 
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Mhtmmi wh^ they siib«ited an gave which thgg:,j 

and a little grain of their own ^(frowing. They were pro^[Hindly< * 

igiiorant, could not count aljove five, were haidly acquainted 
mih tbe rudiments of any . ar^^ and, though they feared ^4^ijyu|»p^Q 
88 they did: .wild b^t^r th^ had no knowledge .what^y^i 9^ 
Supraoe );>aieficent Being, and not the slightest notion of any- 
state of existence after the present. Yet, Strang to say, itheae 
men (though they liaidly descrvi' ilic name of ni n), considered 
themselves civilized, in comparison with wilder tribes of Vaidas, 
who never leai^ their native forests^ and who a^ttack with,,their 
8)r|yaQ weapcjiis^ the bow^aiid arrow, every intruder into ^heur 
haunts, and whom I &ave heard Kandians of a bordenng 
vince describe as living almost entirely on raw animal food, atf^ 
going quite . naked, as liaving no superstition, and in fact as be- 
ing in a state very little removed from that of brutes. 

'Qn.tl^ ^17th of Peci^aober 1818, when the air was '74t% I tried 
the temperature of ^ve AMcim negroes, servants of the Militaxy 
Hospital at Kandy : 



JvOi : i4ffe, Ten^ under T^mgtu* ^«Rp wu AxtSa, 

1. , 23 98°.5 ' W 

% . 35 9&5. 98 

3. 26 99 . ; 08 \ 

4. . 34 99.5 * . 98 
& t:.28 99.5 ,» 98 

The ages of liiese men I conjectured &cm th^ looki^ Most 
of them were: from Groa. They were of African par^ts, had 

not degenerated, and, like African negroes in general, they were 
stout and muscular. Nos. 4. and 5. I should remark, whos^ 
temp^totds eitceeded the rest, w^re' iH a ^tate df geiitil^ ][i^p&^ 
ration, produced by s%ht exerdsff. - ' -'^ ^ ^^^^^ i^^^ 
On the 18th of March 1818, at now, air 81% at Kandy, I 
tried the temperature of four Malays ; 



Nik 


Age 


Teu^* under TonguA> 


Temp, in Amtta, 


1. 


17 




98^5 


2. 


35 


99.5 


97.5 


& 


22 


99 


98 


4 


18 


9&6 


97^ 



These men were free M.'d.'iys, in gooii circumstances. Three 
were natives of Colombo, and one of Cochin. They were ac- 
tive, stout, well-made, and very muscular men, all of Javanese 
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ptonts. They were dressed not unMke KmidiHiiB» but witi^ 
less el49tli round their kiuis, and - a cktii most commonly over 
tlieir shoulders. 

On the 18th of May, in the afternoon, whefD the temperature 
of the air at Kandy was BOf*f I tried the tempemture of ax. Se^ 
pbys, Belonging to a battalian of Madras native infantry : 



A^. Temp, wuier Tongue. ' Temp, in AxiUa. ' 

UK. AO* R AOO 



9r.5 .'J 



20 98.5 ' ' 97 

f<A>b:4.f 22 98 95 

f.5.: 38 100 97 

^ '-'el 20 98 a7 

r 

Most of these Sepoys were natives of Madras, or of the adjoiiw 
ing country. They were tall, thin, and rather feeble men.' 
They had been in Ceylon about three mpiiths. ' - ..i* 

On the 20th of the same * month, at between eight and nin^ 

oVlock in the morning, when the temperature of the air in Kan-' 
dy was about 75% I tried tlie temperature of several English 
soldiers: 



No, 


40V. 


Veanm India. 




I. 


24 




«r*7& 


2. 


28 


2 


98Ji 


3. 


27 


n 


99 


4. 


36 


16 • 


' 99.25 


A. 


28 


4 


• 89 


a 


34 


0* 


99US 


7. 


r 26. 
24' * ' 


1 


100 


8/ • 




101 




. 8S 


26 


99 




23 


04 


98 



Ul.U. 8.'' 24 ' * ' ' ' 101 • . ' I 



The four first were in perfect health; the remaining six were 
ij[)i di|}erent stages of convalescence from intermittent fever.. 
They were all oool. and had not breakfjEisted. , , 

I, /La.,.] ,. ... (Tobecmiinued,) ■ ' ' 

- - .1. 
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Aet. XIII.— On the Effects of Mildew on Canvas, and Notice 
of the Experiments of Mr iSajtdersoii of Leith on this im- 
' porkmt subject, 

3?HE damage sustained hy canyas from mildew, is well knowifi 

to all connected with the manufacture or use ot ihui article. 
When canvas has been kept for any length of time in a place 
where it is exposed to the influence of damp, such as a stored 
house, oellar, or the hold of a vessel, and more especially wh^ 
exposed to the'oo^itinued influence of moisture, ks in the patt*ik 
a tent which ih in contact with the ground, or when sails h^ve 
l>een rolled up and stowed away in a wet state in Mm my wea- 
ther, ijt becomes covered with mouidiness, ^ts of a dark colour 
appear' in it, ' and it ultimately becomes rotten, so as no longer 
to be apjpti^iEible 10 &e purjfxKsA to which it was intended. The 
prevention' of 'm&Uew arid rot in smI and tent canvas, is a desi- 
deratum that has occupied the attention and exercised the in- 
genuity of the manufacturer for more than half a century. The 
only methods' hitherto employed have been the boiliiiig and 
hleaching dieir yams with alkalies. The disadvantages attend^ 
ing these processes are very great : a considerable waste of the 
fabric, raw material and time, while the desired effect has been 
attained but in a very imperfect degree. Mr Sanderson of 
Leith professes to be in possession of a method which entirely 
sbpetaede^ the necessity of boiling and bleaching, and siffiectu^iy 
prevents the baneful effects of milde^nr and rot;' ih'sifil ^'Mt 
canvas, as well as in cloth of every description manufactured of 
hemp, flax, or even cotton. " : . ^- ■* v"*f.j.\j 

' We need not insist in detail, upon all the advantages accming 
from' the preservation of this important article, to thi&jr^^ill 
readily pre^eht llbemselves to every one who lefkicts xt^M flfif 
sbbject; but we shall offer a'lfew remarl^s upon its ^eiV tfGIBtf ; 
in a national point of view. • ' "•• < .1 

" The injury done to canvas by mildew in the stores, evi^fl htJi 
fdre it is delivered out to the Mp^ is dften v^y gn»it i iaild^^^ 
tiio^cal'cHmates, wheH the saitis ar^' l^itecl ^tii^'tb id Eitimii;- 
jjl^ 'damp in the ve^'s hold. It Is still greater.' Tfi€ injury 
done by a single wetting may often be estimated at one-fourth 
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of the value oi the canvas. If we add to this the inconvenienoe, 
the delay, the insecurity, to which tho loUiiQgf or-eviii the 
'weakening of a ship^s canvas niaj give rise, and reflect that the 
safety of the vessel may be put in jeopardy, and that her total 

loss is sometimes occasioned by such a cause, we shall be still 
more iiupressed with the necessity of encouraging every attempt 
to find out a remedy for jso formidable an evil. 

I^ent-<;anvas9 from its eKposure to damp in coming in contact 
vdf;h,' the ground in any situation, but especially in moist and 
sultry climntcs, gets mildewed, and rots in a very few weeks. 
X.his, occa-sions a heavy loss, and subjecls the Army to much in- 
cctnvieuiencey from the difiicuUy iu many cases of procuring new 

Were the whole canvas, therefoce, that is required by tlie 
aimy and navy, cured by an antiseptic preparation, t]ic cun- 
fiumption would be reduced fully one-fourth at least iii time of 
peace; and in time of war, the saving would be more than 
doubled. The advantages arising, j^rom, a^ dinunution in the 
quantity used must be obvious, especially, in the event of a waft 
breaking out with the powers in the North, from whence the 
greater part of the raw material cora.es, from wl?ich canyag 
tnanufactured 

The prospectof a war, with the Northern Fovfm.wpvUd jni^ 
the price of h&n^f and flai^ tp double or triple of what.it Jsii^ 
ordinary cases during peace ; but were the whole, or even half 

the canvas used bv Government and the shi]^~()\s'ners of Britain, 
f^pepff^eid y^Mi eficctu^ maAuer^ the lessened cousumptio^n.i^^Quld 
aq .imfido^e i^gainst inordinate pricesi and render, th^ 
country in a much less degree dependent op foreign' supplies. : 
According to tables made out for the use of the Navy Board 
in May 1821, by Messrs Dempster, it was shewn that the sav- 
i()g t^.lltie nation in using th^ twuxe-cajnvas, in preference, (o the 

c9iitrn9t||uBd in gieneral use, would, be a? 1$ to ^74,,^d..\r/p^ 
save L. 150,000 annually in time of waf . » Bi^ .'^ithpf^.fmj^eKr^ 
ing inlxi.such extensive calcuhifi<ns, in place oftmuch lesa>t|ian 
one-third, as there sUted, it may confidently be assumed, th^t 
about one-fourth of the, >vfio^ value of the canvas annually 
ilk ithe, Na^y is io^lkoqi the banefui «ffeQl^,of wildew^— '^ot that 
ibiaqiumlitxisjnsp^md totally pn^erriceaUe* l?iit.tjbc fal>i^q.af 
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,|h%:#)ipD]« mvi^P; used, [Hreviously tp its being delivered from 
ihe stores, and while exposed to damp and wet in the ship, is 
ao g^'eatly deteriorated^ that it never can wear so well, a» if 
gmratipii of< mildew weie entirely prevented. For th^re^ is 
QBnfM whtttyer, twine-eanvas not exoepted, xieivnm^iiir 
lem liable to mildew and putrefaction.- • f .r? 

On the supposition, that tlie Navy requires only 20,000 bolts 
annually, at L. 3 per bolt, making in all a sum of L. QO}O0tif 
Mr Sanderson shews^ that, l^y apf^lying his jBq)yisqp{ij^..|irQiar». 
tion ^to iinVle^qhed], or wJbat. is termed belled ^^vjii^ t|^^ f^^^^ 
annual saving would ^be .^I^ $4,500, which is equal to ^ne^irfl 
of the value of the whole annual consumption gf the Navv in 
time ot peace. 

In the exportation of cloths manufactured of Qax aiic^ cotton, 
alsD^ it is no unpon^no^ thing for lai^ q^tities of it to be 
rendered unfit J(Mr use, from the injury it sustttins from mildew, 

in its transit from this country to the foreign market; and such 
cloth has frequently been sold for one-sixth of its proper value. 
j$96$;n«ible are, in fact, the underwriters now of the loss sustained 
by cotton bagging from.mildew, tha^ they w^l not insure any d«^ 
mage that may occur on the passage- As an example of the 
benefit that might be derived from the preparation of cloths of 
thip^sort, it may be statjed,^ that, upon the quantity of cottoA 
\i^gl^fSi^ alone, annually exported by a single town in Scotland*, 
^im^ee^X^tliiang estimated at 3,900,840 yaird^^ i^ 
addi^onid ex pence of^oile-penny per yard, alsavi^jg WM39^K 
seQured to the merchant of not less than L. 30,000 per annum^ 
which otlierwi^ would be destroyed on the voydge to the fotei^ 

The most decisive experiments have been )aiad6^ u{kiii^ Xi^'ti^S^ 
|)ai»tivemeritsof ^IrSimdmim^mo^e^f^ mth^ij^ose 

abea4y ^^^^ and the results have been highly satisfactory. 
J^^th the view of. preventing Ail doubts as to the efficacy pf hi^ 
mifii s^lkw ,9f thcs^,i^g}firi»f^J^:i»«^ be. b^^^^ 

|>repared by Brpwell ,C<)nip^i?}'^. l^nd^^ 
|>ut in competition with a similar piece of common canvaiL 
^{iViJty- <JVre4 SaJ)derson, marked Q. At the same tSine^ 

a piece of commou canvas, unprepared, was .put ou trial. ^ I'he 



Digitizeu by LiOOgle 



ihree pieces were damped, and placed in a'fiituatM>H to bring oa 
mildew. TheresuHs as folkMvtf I 



p. BroKeU and Companjf. 
Aug. 30. Quite sound. 
B^pL'le. Qutt« sound. 

98» Begins to grow 

spots, 

f0ll6ll« 



■»», 



iii; 



Q. Sanderson , 
Quite sound. 
Qake sound. 
Quite sounds i a littte 

mouldy. 
Quite sound, mould go. 

ing off. 
Quite sotifid and clean. 



u 



B» Unprepared^ 

■ Mouldy. 

More monMf. [>'' 
Ytry moU\^* . 

Botten. 



"* the 24lh May two pieces of canvas, the one K, prepared 
by Sanderson, the other prepared by Brot^ell and Compahy^ 
'wm exposed to damp. •■../. 



V, Sander»on» 
, May 15. Sound. 

24. Sound. Wet it. • 
' Jime 10. Sound and clean. 

- 16. Sound, but has lost colour* 
Jttljr 15. Darker, but perfectly sound 
and entire. 



lompany. 



Z, BrovDcU and Compan 

Sound. 
'" •' Sound. Wet iu f 
. : Very mouldy. • •) 
....,>^^e mouldy. , . 

Team, and is quite unservice*. 
able.. ^ ' -'^ 
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Many other exix^rinients might be adduced in support of Mr 
Saaderson''s claims, but as they have all the saniie result as the 
above, and differ but slightly as to the circumstances, it is dW- 
jDkecessary to detail them. Similar trials Iiave been made Witik 
cotton bagging, and it has been found, that, while an unprepared 
l^^^e had become rotte^i, auotlitr that had been subjected to the 
j||ity^Up |.i;efl.troent reniiuned perfectly sound. The results <if 
^^^^,^yerA|,^perin^nts we hitve Witnessed in the] pieces tl^at 
h^Jt^ef^lSuW to tnal; and we feel perfectly authorised' 
recommend the preparation practised by Mr Sanderson, as com- 
jjjjj^ljy^.^lppie/jtj^ under all ordinary circumstances.. '^'ijf'" 

The. general character of the black spots or stdins on the^itti^ 
dew.pnvas t>earib;^ r^bm'e resemblance to cettiiiti'miiltite^^rt^gist^ 
mic ptanti, th^ Editor requested Di^ Gt^^e'ko| ^"iffin^itfi'h^^^ 

i}ion,.w1iich lie obligingly did in the foUoVm^'hifeV^^ l^htlW^ 
very carefully examined the black spots on the piece of canva^j 
you placed in my hands, and am of opinion that the.y are caused 
(in part/ at least) by amiyie cfypibgaMc j^larit; 'I'h^€^itrate«4 

079iq It 
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UistiDcdy enougbyr^t l coitld not satisiy myself re^pecti^g Jt^fi : 
filmxi€iits- whidii prob^ljreusl. In the presca^ st9l£,^ U^l)M$q 

rmy, iwpf Jbim iMtm^tha *Eimsl the oatUN of thei^obc^rftrHNft 

produced, A^j^oipL i\w qanvas hud bam ^rcvious^ in a d^p^^Mf^T) 



ikLl'HOUW I dumM >^n^ yon by any metai Itwoy i rtd * 

ciiatoy i.slraYl ^be hap^y to extract from notes which I have 
mmft», ftom time to time, a few particulars calculated to gkte 
you the information you want. 

Int the first pkee, thm ii no cbubttbat 0»pt. SBmori Biowtt 
j8(.diliittveilM of tlleisbaiii>4«Me, and tliat he is the penon who 
iMte'the wi^rJt of propofiAn^ its introduction in the Na y. In 
January 1808, Captain ]>rown suggested the ndvantaGTC which 
would arise trom employing iron-cables as well as iron>rigging. 
In ^ebntaiy of the same year» he took out a patent'^or thm in-' 
vsMlanri Aboot the same time he «9it to ttfv West IifcU^ k 
Akff'm gteat part rigged wHh iron, and #tted irith «slbie» bfl^^ 
description he had pn)jx)sed fur general ?uloption. The result' 
of> 4his experiment was considered so satisfactory, by a commit-i^^] 
ti^ of naval officers directed to inquire into the 'ipbjeet^ ' 4h«t<^ 
tiM»liae4of>battle ships, a fiigate, and a sloop of i^rar^ wereoidab^ 
edito ikeeupplied with dudnsof lOO fathoms kngthw^'' In^^WI^^ 
several frigates aiui sloops were fitted in like manner, and the^ 
success which attended these early experiments, though^ ' fr©fft'i 
p^eyadMet ami ignorance, attended with occasiopai diffitulty^^ 
gave reason to believe, that, in process of time, lto«tiMt«ntoiSr 
Gfiiiwi<f«r iMnfiencshfeswoaktbesoine, if adt^ Utii«emi,i)Kt 
least nearly so. In 1812, Captain Brown devised a new ftifeK^ 
thod of clo^ang the links at the side, by means of a long scarf^'^ 
whifih (eii^lansd the welding more secure ; «|d it hasj been foiHU^^ 
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siifficieiitly great to break them, they do not give way at the 
poMH' sriim the links have been welded in this manner. Ci|i* 
ttln-Brani mlofM vtnaau farms in tlM» linkB of to'cahto : it 
fiNC^wy ivm tm«ted, and witlMMit wluillt'«iiM 'a ilay.piti, at 

internal support across the middle of its length. In the same year 
Captfitrn Brown availed himself of the powerful aid of the 
hjdrostatic-press, and devised a proving machine, by wJiich 
efery cable, before leaving the manufactory, was subjected to a 
stMteteit; aad smoe tbe intioduetm of tfaie ocmtrivawsey iIm 
aoA^nts, formerly complained of, have very rarely been heard 
of. So far there is no dispute as la the originality of Captain 
Brown's inventions. He obtains acoordiugiy fuii credit for 
tlMiiyidleertaiBiydeaerves tbt gr«lUude.oftkei0oai^ JKbH 
may be still roofe satistbotoKy to bear, fubtif^ih^netimmSmm 
every comer of tlie globe the hearUest tbmiksjof jtbe praetkid 
seaiimn, from whose nMiid this axhnirable invention takes away 
a thousand anxieties, and gives him rc&t and security, at mo- 
meniawbeo tbe bonorsof sbipimok f^mld' steie bimi in the 
&OSW Noone, indeed, biit a fiemivW has Mvigatad on rally 
and stormy coasts, or even in mikler vegbns, <bist Wiheve tba 
ground is thickly set with coral reefs, utterly destractive to 
hempenpcableii, but which make no impression. qa tbe disJUQ, cm 
have any conception of the superiority of tbe QMS over the other. 
It it often .absf^tety iodispoisaMe to come, to an mbor ; and 
tfaew axie numberiew oecaaons when the safety of the-ehip and 
crew de^wncls wholly upon llie cable not brculving ; no one, I re- 
peat, but a sailor, can enter fully into the painful anxiety of such 
moments, or judge of the fatigue of watching, thmig^ the long 
darhJWfi^ of Jbigh iatitudee, Cot tbe fatal event, bangiiigoR Afev 
tbrasdSy perhaps worn and rotten, which is instantly to decida 
the fate oi all on board. Captain Brown s chain never w^ears, 
never rots, is nqver cut by coral reefs, is always fresh and 

ciant^aod isi fwckaps, ihegreaual bom: gim t» ■raawnripp: 

' Jt sraa.not to he supposed, however, thAb an i m wt iqftof-sneh 

extensive practical utility would be allowed, in this country, to 
remain in the hands of one m^ui, or that the ingenuity of others 
would not iiaprpv^ lApaQ the ordinal idea. AttK»dinglyy amly^ 
in. Msm»'1kuiDtaB and Compmj - took out a fatmdtBm m 
improved chain-cable. This improvement was said to ooosist in 

vot. XIII. NO. 26* 0CX0SE& 18^. y 
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^ving the links formed ia one plane, in contradistinction to 
being twisted, with the important addition of a stay-pin acij^ 
fihe- Uoky ,iu>t sharp ppifi^^ .but \iTOiii »t, the ends. These dxe 

8RQI|t3pn49ACQ^p^ as wibII as by Captain ^rown and ^tt^^ ; 
vnMr'does it appear that there is left any thing furtj^^j:^ d^ij^ 
^n this branch of the subject. ^ ^ . " 

Tb^'OrigiAaUty of this very great improvement is elai^^^pr 
.Captain Qiowi^ by Mr JCnQwks of the Navy.Office^ ,in pu^ 
,(9lMd'l>vo*i^.'^. 4^ Inquiry into the means wjii^ti 1^^ve^]b^ 
•laken to preserve the British Navy." This statement le^, in 
;I8S1, to an angry controversy between Mr Knowles and the 
^tfiQt9^ T-^ifl controversy does.,|^t Jie^ve t^e 

fWP^».T<f>I:^ ^t^\p^, though it nught oot^^^ b^ve 
l!A9ii»^4e|tlf)A.witb,a.'tei^th part* of the writing, by an appi^^ to 
facts, which inust be on record somewhere. At all events, 
whichever party be right in this particular, the great honour 
4ue U> the origwai .4\wver^ belcnigs indisputably tp .Captain 

'^l^ f^ikmvg l}Bt shews the ase.of the duMn-qihleaiBupi^ifli 
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Ca^tahi Hafl^s RemdA^ tm fhe mmij of^&A^'eUtek. -tSft* 

imall vessels* with comptenieiiU vtadkr 'QO men, are supplied. 
WtoBy with iroiwaibles. ' ^ j.^ 

The method of using chVm4jablcw5n pHttC of tieinpeii tli^*h. 
' daily better understood ; and iheir great vaKie generally acfcilO<#-. 
• Jed^ed, even by those who have not acquired a thorough know- 
•"Mge all their meriti No«hip,ilow-a-days, Wouldbeconadered 
safe without at kast one such cable. Tbey aae aites^aiDgly 
^'^nv^ftie^^^ in practice, and ari appKcabfe, #ith certdai toodlficft- 
■ ^tJoAs, to ahiiost overv variety of circumsUince. If once diily piit 
' to the proof, they may be reUed upon, ever afterwards, with 
^cohfidence,; and in this property consists their chief excellence v 
'^4^ef fcemii. "The value of an ordinary cable delcreM^' wWt iU 
age, even supposing it not to be in ifae. But if k be iised'al 
even in the least destructive cases, in fine Weather, and'itf 'geild 
anchoring ground, still it infallibly deteriorates ; — the mere wet- 
ting and drying, — ^the necessary wearing in the hause-hole^— die 
fricdon of the messenger and nippers, vte idl inevitable sources 
of destruction, which no care can eteittpt li 'SemL ' AgikitA 
all these evils, the chain is by its nature entirely free.' 'TlAs 
being the case, tlie metliod of estimating the relative strengtli 
of the two, by fixing a new cable to a new chain, and straining 
thesd till one olr this other breaks is unfair. Let an old chain, 
and an old faeinpeB<.eafaie be tried together, luidirha^ will he the 
result ? In point of fact, no such trials can ever ailbrdi a fiur oofh- 
parison ; because the wear and tear of no two hempen-cables is 
alike. One nia^^be in use weeks, and be scarcely .the wane ; 
wlule another nifiy be rendered useless in ux days, or in rix 
hours; under oiincumstancea which no degree of pn ofe sw o nal 
skill can foresee, or guard agunst While under the very same 
circumstances, the chain, if it stand the trial at all, may fairly 
be described as .being better after tlie experiment than before; 
inasmuch, as th^ discipline it has undergone shews ifs powers. 
To diipa cruizing in the Chamiel, within a* few bbtea sail of 
a dock-yard, this consideradon may be of iStle oeUsequenoe ; 
for as soon as a cable is chafed, a new one may be procured. 
But on foreign stations, especially those without dock-yards, or 
wl^re. 
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cmm, ^^mlei^l;^^^^ ^ llflQI^tacldjjig not ti]yu)t|iirffi(jyr ; 
«4 WWWf'*fef9W^^ qpeculalioiw are put to iov^g^ 
hfa|i|«^,or f^tog^her prevented, by theabnoe.of.sec^^^f^fl^iia; 
<|f>aiichoring at all seasons, and on all descriptions of ooast j ^ 
, In an ecxinomical point of view, the advantage to thj^.Qpuijtr^j 
in t|ie equipiqeia «f .|^e$ty> sbip» ia igF^^^' 
e^WVplep. I mjr^rt^Kit what wse uadar myawp. JfHRffMi^ 
WWlt .voyage whiA I made., to South Axnenc^. [^^»^^^ }^ 



Majesty's ship Conway from Portsmouth in July 
returned to England in the beginning of 1823, having ;l;>e^ in 
cofmmissipn somewb<^( more than two years and anhid£).j.)j}p jjll^ 
HftmBif :the.'flHP.Yf^tf4 thurt^r-nx diffierent wei^^potUij^^^^ 
t^mih and miiy ofth^ jnep^irtedly ; rbeodes which, thei^ fjf^ 
^fpod'deal of coasting and nvetr iiavigauon ; upon the whole, 
there was probably more than an ordinary proportion of anchor- 
^ iJHiH^ in the same length of period. Jud^pu^g from 
esfp^^iu^lii) ^bular Q^mates, I should say that six new cab^| 
uf tl|e Jie8( defu;K|ptic¥ii,^i:tepi>p have been completely w«^ 
out hy the same mvio^ the cost of which could not h»t^ bee» 
less than L. 650. But in consequence of our having an 'mm- 
cat^la jto perform tlie greater part of the work, a single bewj^ 
cpl^ jv^.ffddhipa waa found quite SM^cient* This cable, as vfxaj 
iltinp^tfiffl^^ worn out^ while ihe.di^B, ^^^/^ 

^i^ig^^f ksvthan L. 5^00, was returped into ^toreia& gopd a^ 
e¥ef, with the advantage of having been well tried during tb^ 
voyage. Had I been ordered to re^cquip tl^^^l^ip for seryijt}^ | 
fiWU^jnly ^ve appliad for jt^is ^L); l^^if^.P^efp^ 

.RiPuripg the voyage in question^ it often be«^i|a^,<^^^n^^Q\ip 
to the pubHc service to anchor in particular parts of a bar^f^i^ 
><ibef€ tlie bottom was rocky, and in situations where the^best 
{ttfW^BenB¥4ah^.>Wd ^Mive been chafed thfo^f^^^ **fll8)?4^t- 

MW%if9i^iQHftto4f?pV^^ug^of;ch^^ 

jtor approach. J Jiave frequently, also, seen m^hant ^ft^' 

ing on such coasts^ tp great purpo^, when other vessels, .QqpaJJy 

their equipment Important advantages, therefore, Mong td ita 
use beiidaa the saving of cost, whidi is very great. 



Digitized by C^'^ 



Cafitain HaH's Remarks m ike UiilUt^ ^ Ck^Cablts. 3^ 

steiiy'tto tise a chain-cable in water above fitt^hty'iit' tw^e^ flve 
^hdjiitis'iti depth ; for its weight, added to that of the anchor,' 
makes^it sometime^ ia difficult affia&r, and dWavs ^ tiedidti!) one, to- 
M^y^x^J S6iM jean Ago, when I MiMt|ieffigi^fta'(li 

*i^ffi^.k!!fe{ff^t'hirt3r-five fathoms xirkter': ncrt refletting m iW 
At)ttr^ifCiith'^hich the chain would ac(|uire in descending through 
pac^ r omitted the proper precautions, and the whole 
ffti(%^<f^hbih8 m length vm^e8rtM <lut^'<^^ hao^lidk^ 
IHiti^r^^ ^^hy, and a mtns^' fidW," tSH 'fettf kngth,- 
!steO|l(V' tip by^e eRhch, %lHmlitM^4^1t'^»lK)dt'^H«%l{f''^^ 
ehd to end ; the whole being thel^ric of not many secofftfc'' 
though causing a commotion truly astounding to all who like 
d^self saw it for the first Inhtf. 'It'^l&y^ i^ftM<hm%iMti 
Work before we recovered odr atidior/ ^ kft'^ 
imtto^ in our i^ Ibr anfbhi^g wfiSkH^e^'^imMmkimfp 
water ; but on board an American merchant "ieteel, I took nd^ 
tice of an ingenious device, which was said to answer perCectly,' 
and if so, is well wortbj^ of iifiitatio*!. To the a^ndhdr' w^ 
ttiflckled in the usual way^ a'teiii^^Mm 
ioAtiti^t wlikh, by inean&of ^Ivfei! ttth; tisade^ AMlfll'iMli,^. 
tached to a swivel-ring, was spliced a hempfeffbower-cablei The 
Iron part of the cable, it was said, lay on the ground, and received 
chafe without ibjiiry, while the remaining length was kept 
ktffcietitly iS^t WtieSar^ roAa at tlie bottom. At first-^ht 
M^SIlVUm^m ilMt hemp and Mn would not «d 

splice together, but experience in this case shews that it may 
done without difHctilty, and without injury to the softer ma- 

^''"^^hiyiebdWWtheoonsideratioii of another v^dffl^^ kMltlir 
-|!^ea<ie/ ^en chahMSsMeft^ wen kitfodkn^yH^^Mi 

supposed that a ship could not be ifadoiied by their ineatis. Unless 
^ two were used at once; it being taken for granted that a 
'^hip were moored with a chain and a hempen cabl^;^ UttdPthlit 
Wmi^ B^dytefoul (the^i^i&iJ'titlik^'fbr'^^^ 

ail OJ ^nobd finoldisdj ,coi»/i;iiBvbii jiiaJioqml Jnaraqiui' * liodi 
■ Ui'nTi /T*/ ti {i^it\'*f i5»'nlo ^nt'fp^ 'idi ^jbicul ^'ij 
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d£S Captain HalFs R^rki on the UtllUy Chain. Cables, 

jfile e^periehce, liowew, Mas sliewn that so far from the cKain 

Jiaving the supposed tendency, it has it int;oni])arably less than- 
the other. That is to say, two hempen cables drawn across one 
anpther^ especially when wet (which they must he in 8 8hip% 
hattse)^ wSl chafe and wear each other through ktoner thift^iE 
hempen cable aitnSarly Exposed to the rublmig of « dnbl ' 'VWft 
reason is, that the links of the chain being smooth, do not act 
with so much friction. In point of fact, the chain has not sd" 
great a dispositicm to move, for its great weight makes it t6 ii^ 
more steadily iuaroBs the other« ' 
' This vainable principle, which was quite imlook^d ftt^inVi4 
early stages of the invention, has been in some instances ab-' 
Riirdly counteracted by the over-caution of well-intentioned igno- 
rance. It is the universal practice, in using hempen cables^ to 
round then^, that is, t6 wind round them, at those places exposed- 
toliibtion, a thick costing of small rope, whidi adds about ond' 
fhlird' to the 'sise of the cable,— « dumsy, but indispensable pre- 
caution. The friction, therefore, of the two cables, is wasted 
on the roundmg, while the cable itself is protected. Such pre- 
caution is clearly not granted in the case of a chain ; but people 
"iviib act hj what is called the ** rule of thumb,* and who 6k 
ffot inquire into the reason of any thing, think' it necessary wh<M 
they come to moor with one of each kind, to round the iron-ca*? 
ble as well as the hemp ; the effect of which is, to convert the 
ismooth and harmless chain into a file of the most Inting qftf^-^ 
Aty ; and whenever a chain so armed oomeis to lie across a h^p- 
&il^ the destroaion of the last is most rapid. i > ^-ii 

•''■'At first, it must be admitted that the iron-cable is difficult td 
handle, but a little practice renders it wonderfully manageable. 
It is shackled to the anchor in a tenth part of the time l^nt 
in^bdnding^ a cabfe, and, if required, is unshackled in ^ i^ 
Mail ttf this respect, too, it possesses a property of great pttitj^ 
. tical utility ; it takes no injury by being perpetually attached to 
the anchor, — whereas it is ruinous to a hempen-cable to be long 
hent or fixed to the anchor, and exposed to the weather. Thus^ 
m^vit trouble, or a^y risk of injury to the tdbl^' ibiif 
at an times inria stttt^ ^ teailaioBBh 'fdt.^eholAti'f^yU^'^ 
ill^htdg^^H practic^rtyi^lkft^lid^ 
the neglect of which has led to hiany a shipuTeck.'^^ aoindma ot 
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Captain HalFs Remarks on the U4^^{i^ jtf P^f^fff^ff^^!^-^ 

,71^e least expewve method. qf.inQf)ring. %,fj|Mp. b with tiro 
^^I^oins, aood the time is prolmbly not &jc di^t^t ^yhen t^j^s. wil | 
be done universally. On the South American statWn, where th^^ 
weather was generally fine, a bower-chain to seaward, and the 
mfj^-cb^ towivrda the shore, was found^^^i)^^^^t^^^d io thi^ 
<;m^QjW!9PrAivdte«rva8iiotbuig. Sir^ffapw^ijajr^tp whopoj 
t)^ ]^^yy,limd, iqdoedy thepro&smon generally,,iijq jQdeljt^ for 
so many useful inventions, contrived a simple method of mooripg 
with two chains, so that the hawse was never Ibuled, however 
many times the ship swung round. . This coqsisted in uushac^ 
%ni? i(tieri|tresuiMhaia from its own part, ai^d sigun' .sbapl|||{ip it 
t9f^.of,the swiveLrings, which joecur at l^fery^lsipn tfi^^bQw:^- 
chm. Thus the ship rode, as it were, at moorings,, tte pordon 
of tlie l>ower-chain above the water's edge becoming a bridle ; an 
explanation which will be understood by every practioal ipftli* 
The same officer has also contrivjsd a. douji^e^bjicm |br r}^ii^ a 
ship by tha middle of a Gi|ble» pr bet^e^ t^wo bower-cal^l^s ^.fOfVP^ 
k, is probable that all Hb Majcsty''8 ships will eTentually be sup- 
plied with these valuable additions to the chain. It may be said 
that these things are perfectly qbvious, and that, httle jcredit 
td^refore belongs to the discoverer; but the same e<}uaUjr 
tnie of the chain-cable itpelf» sufiiieieiitly qbiriofis. nQ^^Jt^ijs 
pointed out But it is the peculiar province of genins io tnn^ 
those principles to account which ordinary men are trampling 
u^(^9r foot. Simplicity, indeed, — which is the most common. 9})^ 
]3|^}^9^a^^(^9<^ptations,--a|^[dies pecuharly to aU tW^^ 
t^e officer in que8^i|9% apd to none mfore thaatp his:8tD|)per. f^j^ 
^e^^f^ma^l^ la contriTaiKe npt gene][ally known, but t^ifijung 
ajpiu*ticular description. • -rf 

J .On the under side of the beam, which forms the foremost part 
o^, tj^jj^]xw^y, where the chain-cable cpmes up,, Ja^^j^^ 
^inqg^^i^^ hook of iron, nearlj.'as tljii4if.,as.,f 
?Tf^fi^irl^4 a^"^ ^ *e cjfcle which a man,caiai,%ci)^ 

WrtJ^ jfep^r arms when his hands are joined togethe^t 6^ • 
eq^iof this curve is attached to the beam, but is aUo>yed t^ 

mx^^M^m^ m^.4^^i^.^,}ntfi^yf^^, w ^^^^ 

to embrace the^^^pp^^j^ fn^flg ^^hwA'^lyf^kH^l^ 
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li^fiiend of the pmpfj.Ui^ lsjoi^^Qfl pulled tight on the lower di^^, 

fillgmli^ idi^^X9if9^iA^ ft^WBste the chai^.ifjit. ^r^i:^ 
'Miltnliyil^udy^ iWjbaeyer .veWity it may have acquH;^»^~^n 
object whkU^^Wigr Q^«f. 4esjcnplipu of ^typpcjq^.^^ ^^f^^o 
acoompiwU,. ' . ' • .*:X^«nii,J(adi 

Ihwaw «ull) OT, ^t least w«re twQ<;t^.{y[g^9.y)^J^ 
4f»uiiml%. vhiidi it.fmid be.weU worth .)ib^Mr)iife ^^ffi^^^p- 
. ftetkmrs to-fiupply. la the fost place, the mpd^.o^jqp^h^cl^l^g 
the lengths of the chain requires to be improved. Unless p(^n~ 
obant attention be ;p^4 to tlie pins which retain the^^]t| in 
'th«ir;pliwje8,.,|(h^)l,.J>^nie TOted, and are not to. 
l>HlNiiit( Ailo^ pflfoew Now, fiince H' /V^uept- 

ly becomes necessary to slip the cable, (for it cannot pc cut), 
the utmost facility should be aflurdcd for disengaging one part 
of the oahl^tffioi^ the other. Tlie fault of the pi^is seems to lie 

- j||)ihfiir being ni^^.'^/Lislij.yrith the bolt; whereas, were th^ 
firQfmitedriApmi.^W'4X|m the hole, by a 

•riioifldfiirjrwhieh .should ^irrespond with a contraction in the hole, 
the pin might be reached by a punch, and readily driven out. 
By the present method, tlie hammering which is requisite^ has 
flAen the efioQt .of rivettipg^ it more firmly in its place. , 
/i Ift>t]|af nvftrl plaof^-eiteiy ship, fi^ed witd .cb^rcabl^, 
ttfhaTalArgeavdatxoiigshackles fitted to the shank^pftlje ^ 

, chor, in place of the rings used for hempen cables. The short 
nip of the chain, on these large rings, is apt to break them. I 

/hove .myself seen no fewer than four rij^gf ft|;^jigped in this way. 

* Itdlpplimi tbilt Hie Miyesty's ^ ships . /m '.now ^ Ai|:nishe<l^ ^ith 

I'diaddlMifildl as I dese^b^); but all ship^ ougKt^to have them. 

. ' I have heard, that ehaii^messengers have ; jbeen mtroiSvy^ ; 

'>hufc I have not seen them. It is certainly desirable that tl^<^y 

nsUeuldibe ii but some contrivance will bc^ Ji^e^sar^j, to^|>^vent 

s^frightfidiiiuaridiii^, wtesli. ^ Mf^^ft^ff^^n t^ ev?n|k 

Mentor not, it seems clear that some co](vtf4i^aiu2^ 
•ought for, by which the hempen nippers may be done away. 
They are not only very inefficient, but are^ery e^^^njjjjp.^^^orae-. 
thiog on the principle of* the iron-claws, (by BAivih ^^ffLVSlK^ 
m grasped and ]ifted» might easily be adapted to this purpose' 
I allude to those pincer-shaped implements, which da^ their ob- 
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Captain Hall s Remarks on tJm UtUiti/ of CJuUtihC4lfle^, 1M» 

<j^triidre firmly, the mm tfi«jr'i<^^^'tq^^f'^^«^ 

*aite nippers ttiiglifc be of * ^ '^^*mir^^cm]fiW^in^ 
^^%er were also of hemp; and 1 have great doiibb abOCit^tHe 
*'^ucces«ful application of iron to this branch of the subject, where 
^tii^ 6f injury to the people CHit)l6yed ie^w^igreat* 6Sid^ 9Md 
think, unavoidable. It b sufficiently serious when alitllfpmi- 
^ ^'hger breaks, but the breaking of a chain Wdulfl we6p every nian 
off the deck. It is worthy of the attention of an ingeni<|f«BJ«lm 
cK^fe Captain Brown, to overcome this difficulty ; and, perhaps, 
^^i£^fh^ po58feible, by some mutuM adaptation of the different 
"{iiin&p1^6riope iadinmy to pWc^a ehttiH in the^middie of Ae 
' inessenger, like the hdart iri a lbAr4Ai*ftded ro|^,'«iiAfthu« 

caid the strength of the one, without losing th^ .irteti«»lttltahe 
•*pV<itec'ting quality of the other. " ->tryv>.Mj 
* In r^ly to yoor queries respecting the various other uses to 
which iron has been applied of late 'yeii^^ Ht ftktitifcal ^Irs, 
I have little to say^ rf» I ftittr I'Haifc'Aeady greatly* ««d4edB^ 
your hmits. 1 shall, therefore, iri^rely idlttdtf'Wlhb-tafWI^Tlp- 
markable. These are,— spindles for capstans,— shrouds ^for 
'masts,— bobstays and gammoning for bowsprits,— topsaiUheets 
and ties, (but this, 1 believe, ik in the iherehant service alorte, 
though worthy of imitatttm'm the^Navy), oU aid 'vwwnsli.bsr. 
rels, and many minor purposes, all condtti^g mtolt^Jotlless 
'to, the efficiency of ships having long voyages to perform.-: f l But 
^ oneofth^ earliest aiid still the most important uses of iron, 
^ was'iKe fbuf feeici*e^ tanks for holding water, a gneat Weas- 
ing to ^h'e se^fiMg oommuniiy. By meam ef tkisoentwwmcfe, 
' water may be kept for any length of time,'withdttllthe''«I^tiBt 
perceptible c<intamination. I once filled a tank with deal?l5«br 
' at &tsmouth Harbour, and having carried it four timesiafcross 
^the ^imd 4on^, and- rmittd Capi Horn, over a greater* distance 
^'tJian%e^wuit«f the globe, brtojjht it back^ag^O^ifaie/l^WM 
' two years afterwards in the same' ihk.^nm .tt'thb'Mgrdegfee 
'dfiscoloured, and in all respects as good as when iWafcBllfc Alto 

up Iromme spHng. ' 

.'{x^B atiob r jqnt'.d o 'j laivh y^d ^loi^dguod . 

'^"*"l)rfS5iSiXifei ' 'O^'');^'*^ ' ''"'^'^^'^ v - w ^^lao.toa 9TB ^ddT 
^Vi0tf§IM^*'Wto.Y^l|'^''^^ drb lo ^Iqbrihq adl no ^ni'dl 

.aaoqKiq aicb oJ bdiqfiba od ^fidBS id^im *b9i)i( bna beq^B-rg m 
-d** TwHi q^r»[^ rfofd^r .^ui9m<>fqmt beqRff^i ieoniq oeoHt o1 ^h\A\h T 
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Abt. XV. — Rcsidls of some Experiments made at Liverpool, ^ 
on Sir H. Davy's Metiiod of protecting the Copper-Sheaihr'^^ 
if^^Shaps. Commumcated by T. S. Tbaill, M. D. 



t>iij 



[l4ie 'impcirtanoe oi^ iSlr lifumphry Davy's method of proiec&^. 
the copper-fliheathing of ships, and the rather hasty statein^liS ' 

made^ by some who have engaged in the controversy on this 
disputed subject, induce us to lay before our readers the follow- ' 
ing communications from Dr Traill, although portions of ^t|ieM - 
•have appeared in another Journal.^ ' v/1 ion 

J. I r m \ ■ III I ''^ .'.i jT'* 

,^ ... . * »r . • ■ ; ' "J':!' > 

-Dear Sir," ' Liverpool, March 17. IS^. ' 

T HE following oommunication made to me> bymyfnend . 
Ctuurles ^orsfaiDy l£sq. of thb pkce, contiuns two facts so intel 

resting to science, that I feel no hesitation in requesting you to 
give them a place in your Journal. 

1^^^ We have here a stii^ng instance of the curious fad, first . 
obfl^e^y,], believe, by som^ Highlanders^ many years ago, 
when employed in attempts to weigh the wreck of a vessel be- 
longing to the celebrated Spanish Armada, which sunk off To- 
bermory, in the Isle of Mull, and considered as i'abulous, un- .. 
til a similar occucience directed Dr MacCuUoch to the subjiect;,^ 
I me^Q the conversion of cast-iron by long immersion iiy water^j ^ 
impregnated witli saline matter, into a sectile substanceM^r^^em-, 
bhng plumbago in colour and consistence, and which, when ^ 
first exposed to the air, extricates a very considerable portion Cff 
heat, probably by the rapid absorpuon of ox.vg^ frqp_ 

X. It, proves that Sir H. Davy^s method of protectin|^ tjij^^^^ 
copp^r-sheattiing of ships, by means of slips of a more oxidable *^ 

metal attached to the bottom, although it protects the surface of 
the copper from corrosions, yet does not prevent tl)e ^dhosigp^gi^ 




far the substitution of zinc or tin may obviate thi^s inconvenience,. 
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X)r Traill on the Co^jpLT'^/mMng of Ships. 88T 

a part of each sheet of the copper^heathip^, fart|^ exjperieiice 
must determine ; but in giving publlcUy'to a ftlct so interest. 

ini; to navigation, I am sure thai no oiher apology, than tlie im- 
portance of ascertaining the trutii, w ill be necessary to the liius- 
tnous author of the proposal, to whoax science is already und^r 
dfep obligations, . 

JBefore giving Mr Horsfall^s letter, I may observe, that he is 
the intelligent owner of the vcssi^l in question ; and with iaud- 
able proinptiiude adopted the method, soon after its promulga- 
tion by Sir H. Davy, 'i'he praportion of surface of the pro- 
tecting metal, to that of the eof^per, » this instance, somewhat 
exceeds the relative proportion assigned by the philosopher ; and 
since I received ^Ir HorsfalPs letter, I have been informed, ; that 
the pro{X)rtions of the iron, ascertained by measurement, were 
from 1 u 0 ^ 1799 ^ ^be whole copper-surface ^of the ship's botr 
torn. Yours truly, 

Eaitaet cfa Letter from Ckarfe» Morsfidl^ Eiq. to th- TraUL 

« Liverpool, Feb. 19. 1824. 
The brig Tickler arrived here from Kingston, in Jamaica, 
about three weeks ago. She had been out on the voyage from 
thi^ port to Jamuca and back, not qmte five months ; predous^ 

iy to her sailing slic had been new coppered. Uars of cast-iron 
three inches broad, and one inch thick, covering about 100th 
part of the surface of the copper, were placed upon each side of , 
th^ keel, from the stem to the stem, and fastened on with oop- 
fi^ ^ike-naiU. The Tickler went into the Graying Dock to- , 
day. I attended before the water had quite left her ; and im- 
mediately on the iron on the keel being visible, I went into the 
dock to examine iL The usual crust of red rust appeared upon 
it/^btt^ on apjilying a ship^s scraper to it, I found the kok \ 
quft^ l56ft;,to the depth of nearly half an inch. A quantity was,, 
sckl^ied off, which had all the appearaHce of black lead ; and on , 
hsfildfing, it soiled the lingers in the same way that black Ij^ad ^ 
does, and became quXt^ ]iQt in the space of a minute or t^o^ 
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§S§ ^fi^im'm S^'ff. Davi/s MetJuxl of 

IMtlS^'^H^ i^ii^ in substante duifef tile voyage/""* 
With respect to the copper, such part of it as was not t^t^' 
vered with barnacles api earcil bright; and, as far as I <<6i]ki' 
judge frdm sneh 'ati ihspectikm' of it, sis perfef^^lAnd^^Mi^^s 
When it via put oh; fh^F^^ileter mm^Ur^Mf^^mmklt^ 

nor any (lwt'#eretn«»*' (rtlfR«Q>p 
to sciapc off. They were all rather small. It was only Ort- the 
lower part of the bows, and about two inches above^ and 
inches bdow t9ie iron-bar» that the copper yni n^jttW&^^^T^ 
hkiifhiekhi'-eitepes^ part of it^ wM*h iitgi hemim 

^Sevetal v^essels ah* e?^pectcd to return from the East and 
West Indies in the ensuing month, having had s»rol/^A^iron ap- 
plied in th6 Mat Hikm^r that the ou^ron was In the Tieickiiw'' 

• iDtAE SiK, * • ' V Lhfcrpfx^, May 19- 1825. • 

^' ^ ^tn my oommittiicB&tti of 17th Mardi, I ga<#e yoti'l^e 
suit of one trial of 'Sir H. IMVy^ nifetiidd bP defeiidinjj;1li« «a|M 
per-sheathing of ships, by means'of "bai>A'<^ ImA; 'fifAatlb- 

stance, the copper was defended from cor rosiofi] but had biefeoi^ 
^xcessively^^m/, from the adhesion of barnacles. Set^^rkl other 
vessels, so [jrotectedy have dnce arriiris€''hi t)^ pbi^tl^r 4^^ 
ibilttlfifig details will be tbuftcT int»i^stiM^)lBia(»idi4 ^mtk 
the efficacy of the method iti preserving*' ^'^^l^l'J^^MW'^ift 
very distant voyages ; but, at the same time, it has not uniform- 
ly prevented the adhesion of parasitic shell-fish, as has been al- 
jegedl.' Xndeed the slightest effect di)ed'myt aj^piekr^ haVc^l^^ 
producec[ Ih some instances on these anihud^ ' B/^^diAiMIIFBf 
faegative>l«jtriaty; • -'^^ w ...:»; ^'x oirw* hioiiiaifwq 

'^''fhe explanation of the uncommon foulness of the botloth'bf thi 
tickler attempted in the Annals of Philosophj/,^ will tiot !6rp^lj^'tI6 
afi the cases liow t6 bb detailed i W\n ^k^, dii m^pMifil^ th^ 
i^t^neif/thecbWWi^ 

covered with barnacles, a^ 'to \^ serioiisly impedM 'in HtirtV 
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qn^rse: Noif jun I aware of anj^e^^pffi^^j^^t^c^Jiliy^^ 
in^djead tts toinfi** if legative/^tppjity^b^^ 

tii^ et^^ctiio cunent Aould b9 favouijiibli^jt^ 

the copper. • 
>^ Th^iS(u^:jji^.wheQ two metals of dif&rent degrees of oxic^ 
liUfl^ilva ui^o0iiMK»t,.ui a saline liquid^ tke feast o^idable .will esif 
Oip^||||inPomii» bas long been fiuniyar to cbepbts; but thi»doe« 
nottdwnsiflb ike merit of the distinguished indiyidualy who first 
appKed this fact to the important purposes of preserving the 
QOpper of ships. That this plan will nojl; glw^j^s pceyent the ad- 
he^iou of patusitacal ammals^ the experiments made at thi^jpqi;! 
hanre decided ; but, notwithstanding the dedded,ai|d.iuifi;v^^9i]VT 
iUe ofmiioQ of our practical men,, it doesr not.yejt, appear io >me 
cert^n, that the sliips were considerably niorc Jbid ihfm if thef^ 
had been no defence ; and, at any rate, the cqpper Jia^, in every 
instance^ beea saved. Many more ex{jeriments must be made^ 
before we can ascertain which mode is most liable to Jbubie98 ; 
and, in the mean lime, it is of iaiportanoe that every fact, on 
either side of the question, be candidly laid before the public. 
The point is not to be st)lved by hypothetical expiaoation^, Ji^ut 
hf a careful collection and comparison of iacts. . . 
; tk^jpataac^ be&ratis^.liow far the unoommoii.fouh)^ of 
tM()aQf|Mimoffth^ Tickler anfl the Dorothy was owiyg to the 
mode of defence, it is difficult to determine : for the copper of 
ttie ships Dee and Huskisson appears to have been clean ; air 
^^(D^h they had performed voyages well known, to be 9<)fi|d)j( 
'fi^fl|i)if^e.^|tl^4|i^edon of b^^ 

•nnoli.n/ , ... , .li/iir 

f P ^fpt4 ffUp Hus/ciesoriy belonging to Mr Horsfall, was iateij|r 

yf\ dock, after a voyage to and from Demerara, where she lay 

<^i]ji^^.week^.in^a river remarkably favourable to the adhesion of 

parasitical animals and weeds ; yet, when I examined this y|KKB^ 

Iwrwfipw.wwfpi i^My fx)uid b^'l^n, 

^I5^q# B^jrposely M the ^ern in unloading, m pf^^ 

^jj^ew her copper at the bows as low as possible. Tlie cap- 
l^j^tcd, that, bdbre cQo^ing into port, ^^^e.^et^ m^^de^ 
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able irdn, fastened on each side uf her keel^ by copper spikes, 
The I rnn ooYered ihoiMV of die surface of her eopper. 

> Tfab-tt'oa^inilam dt a ship amppsind to be over deietMW, 
'^MnMng dean, ni a ptoe my ftvoonible^to tW^illftmtin 

<of baraacles and weeds. . • " -^uttAnni 

jT/ie Elizabeth^ a vessehdefexuied exactly in tsbe same maooer* 
and by metals in the eame proportioni, made the samet^ogra^. 
Both aiupa had b^en newly coppered when; they Jafti'l^ieerpodl; 
Md the ]Slisabtth\ copper appeared equaBy dean .as'.^atitiif 
the lluhkisson, whun unloaded ; but as she did not entefc Jtbe 
^pcsx'ukg'dacksy it is not absoiuteiy certain that &he wai)iqaiie 
dkoD;- eipenal]yia6'4lie Doto^f about to be mientioii^ii^ 
• faaood' equally ftDy. unlil ibe vaatiaaned in the ganoaig^UaA, 
-wben hevftotlbiti'matfaHid folieiiiiconm lidoir»ihe 
bilge. We believe, however, that the copper of the Hiiskissoii 
was perff^tiy clean, as was proved in tlie case of tlie botiuiu of 
the Deey a very laige saKeiy beloogqig to ray Relative Mr Saod* 
baeh.,- ^l^ a^pwaaiuwly oappeDed aboufctwfd 
^mAm.hnwi malleaUe vmif ahoat Jtha of ail iadi tbiek^ andliS 
taehes broad, was fastened, on each aide of the keel, with iron 
spike-inails. The iron covered about ^ gth of the copper surface. 
Since tliat period she has made two voyageato and IxoBt-Deme- 
rara ; and» at the oondusion of the last, was put iDto a graviog 
liodci;' Mien ber copper was foUtid dt be perfictly ^M ^Vrom 
corvosioii, and almost entirely clear of adhering substalice«ii'>e?5t- 
cept a few very small barnacles near the keelj^or^f and aft ' i 
) • This instance (as well as the Huskisson) shews, iliat aver de- 
*J/fMe*oamaik' be all^^ as the cause ci the ^ulMs»6^il4ifl^s 
ll^bnoAi^'ibr be^ of these ve^s had a moeh greater propo)^^ 
'>of inon tO' their copper than the Tickler, when the bott)Om^#as 
'^6vered by large barnacles. The iron s})ikes, empluycd^'to 
is^tf bans of'iiioft on the keel of the Dee, wei«( so rifuab 
iiiaM«tiM>«440 endanger tba^^M^ of th4 baty* coCispifu 
*4|iiM»ttii'&u» tMitilhdy liiuieh to htt (KrefeHett IS>riiH6 purp«ifc 

- jU Di^rothy^ a fine ship belongmg to Mi* Hor^sfaii and Sir 
-iTdii'T^n, had^HiigMS^' the appKcati^ of Sir it 'Ddvy^>|||^ 
^4kfM^ Mde'tt'Vdy^ie fa^BisMby^lttd^lMbl ^Cgh^ C i^ j i ^y i p^ 
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defended in the same manner as tliat of the Tickler, the Hus- 
kissony aad^tbe Ij^aabeth. - The 4proponion of iroo was abbut 
.JiUlb^jlQitte 9ttra«a of ilie.Mpp«s. . Wli(e» «fifnt^ the lKirothy 
f ft ftp rttw d 41 chpfi jihip, «»d^c«pea^il;biidoiil)F>reiiiii]M]^ 
looking from the cabin window, a few adhering substances near 
the keel y which he supposed to be weeds; but when I went to 
^vmw^her . bottom in the graving dock, I was surprised, no less 
^iiBajMttfionfall, • to fiad tbe whole- jSo^ of ■ bcr bottooiy fjMn 
^lUUMfiiQiJketD^ tbkkly studded with teige ipe<»iiieB8|of Lep^is 

aad eiMtoDous ones of Btdama T^i^ihmMkm. 
ifiheils af the latter adhered so cloj^ely to tlie copper, by their 
ibipad calcareous bases, about ^tlr of amiuch^ ia thickB08S|. that, in 
^tahhwg- tbta with the carpenter'^t intaper, the ipdeac^ lhe 
,ihdi%nmie genefaUy brokfa horn tlie biM; .nihicltlifat ynrn wUh 
' Aioh'dittcttk^ veniovcd, so that, whca oonsid^ed fay< ICr Hoiifcil , 
I recommended the employment of suiphunc acid to loosen 
them. We remarked also^ that the specimens of Lepm finati* 
jfism were con^derably larger on the starboard tktnw llleiar- 
tefid«deof the ship. Oaiioitioiiigtla»<to^oqitaiiiy.b»ife. 
fsmedus, dwl the Airta(f«i bad becnf.the in? nfe «f -sbeFTvlMl 
almost constantly during the jias-age to Europe, and conse- 
quently most deeply iomaersed in the water; a circumstance .in 
ldie<BboDDHiy>o£tfa»i|iB«iiii not uiimrthy ol neliee*^ '^-^ i 

r' .yiie MIemg, pactlculars of the Deiolliy*a oA^^ttod. xeM^, 

were added by , my intelligent friend Mr Horsfall^ in theF^bcgin- 

ningof May. ' 

^' H^e.licufothy had been coppered about one year^^md had 
j-1|^lKki<(Vey«|ll9,t0 BombaytaBd bock to tbisport^ i«)li«iiUn:9b8l)^y 
niKtfnfr4ft9mi|ie^i place b8r$Qf iroog 4ji 
^ittchiUiick, along her keel, covering ^'^th,|iart dT her copper^ (in 
othfe expci tatiou that the iron would at least so far preserve 4be 
dSOj^p^ ^SQUi. cprrosic^^ that it mightj be permitti^ totmp a $e* 
i4i|i|kyoy^t0 M^K ^^thMt h&ag legeyed a tyhidbi ^ Mimi i m 

tended from one end of the keel to the other ; and was fastened 

,on with copper nails, witli large heads. The Dorolliy, tht^s de- 
^(^y^ile^^ai^niibfijB^j^a^ 41^^^ AnctiB^-HSttfUitP hWfX* 

graving-dock yesterday, and en examination of her bottom took 
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place, as soon as the water had left her. The copper appeared 

at 4^;,terminfttionof the fi>*st;vpjag(p^ 
TJI»iffl©V^ i inch in br^aatjii^ft^ 

£ or 3 feet. The iron was much more reduced llM|i|e ,^h^./f t 

any other part. It was covered with the usual rust, not at all 
resembling cast-iron under similar circumstances. The ^fi^^^ 
the shipV^l^ttoni, from end to end, and frnni ff tff j^ Olflb'Bll 
hi^^niffa^ w<w full of j^eshy barnacles * of uueominpn |f ptt^^^^j 
ft Ifiw of the hard-e>iejl?d ^>ecies f . What rwab)e(ii9tl^4f^ 

isjstill considered a sufficient protection for a third voyage, 
India; and it appears only to be necessary to tl^M^^.J^^^Ij 
copper nails up aUttley to secure the iron bars f or the iaciit. 

. ioaay add, that all die iAolnit died and coeroptod befoffewdteag 

ship came into the graving-docit ; but manj of the lepades were 
alive when I examined the bottom. 

\ Tfci^ alleged^ovcr-defence of this vessel caonot be inferred..! 
ljiBlPitlie*«flOBroMto>iw>i<tf dbeUrfish* . If tbe^iegalivedeciiMi^.i 
w ps ii ii i aaine 'of the iepoMm of' cakareoOf maHer^ it ought tbr 
have been deposited indiscriminately on any part of the copper ; ^' 
but it was not deposited, except in the perfectly organized shells 
amjltflptA.ftp^k. calcareous deposit >^aA. pu. aaj paj^ of: ti« 
cqn^efi 690^ mder the aoimidi. To eeMiev « fbeafVlifilM^'^ 
organieM body, as the shelhof the fi^iittf 'is 'iho^"^^ 
naturalist to be, as a mere electro-cheniical deposition, is nqj^^ , 
much less lanciful than to regard the i>;litj|: fppqtions Qt!jLha ftoif o j 

maii,!!! jhltt li g^ ^t*^ - • - " fr'.-^f' n o ■ Sr.ada aoiio^ 



J J^l^f Potion oC cop^ to Oiiptf bottom WM <^mm9^f^Mi^^ 
tbe lower timbers from the wyedtt and wonos which f^f^^^^^,.i^^f^^^^^ff^yi 
•elv^iniong vi)yagei, occai^ioiifiig gfieKt impediinenti to sailing, and eveDfa. . 
dangehng the lives of the seamen. In tbe action of Sir Edward Uugboi vvithlhe . 
9MBt§m imdersuffMn, m the Bast Indiea, in Vbe yeai: 1782, the latter pb- 




acoidv? ittutsifi oj&ivx' r o; .r.i J'O'.. . '.J noqi/ £i, j ica linn tSSrwio flOTOTiIffllrnirSiiT 
„ jAacies. In<iadL pe Valii% of clean-bottiAned^thipa, «udi|ed.the Firacklo. fince 

the it«H oTthls eoiinlhr iiito five (rnr— M-'titmt, and In Jitfi nianf iIbmI iiiiliiiii 
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M. D:, f. R. S. E., F. L/S.^MifMpi^S.; 8^fe'" tdiiti 

IW - ' *.! i'- . iii rJtt*^ noil »9irr .Jyil £; 1. 'I 

^iil^ikil^^ surface Qf the lijiadgi^ U?'^^^ 

trdcXed the attention of zoologists, it was very natural for them 
to siippose thai the nourishment of this animal is drawn into the 
bixiy4y th^se apertures, as by so many i^olypi ; and whether 
tin^^tt)^d'tiU^))6w^r^ the fecarori- 

gMt,iiil76t. Duriogthe war, frtitt the priee of copper lOMftoQ ll|d«'i^^ 



p«lb»'ii^MB;a«iflltiiiM m iawniiirni^ ItflyiittaMHifif ilfaa^fiiiliiiilo 
■B,.^S|wiiii«it oa a slitp, nMDed H^e ,Adwp^|i^ . H*««9f^ h». - 

bottfliB to be coated in the usual way* witb4^itch ancf tajy lund ^t^ .othor ^itb^ 
what la Duifliailj called Bniniiig-lioine Stvfl^ (coiui sting of poisonoilii put^i^ieBf 
ttkeif Ikom the chiflBneye of tin4nanid)ifctories), nilj^ iiikf/MM, ui^ HMi W 
reC^ «f XUa wmH lQ^»pflet»^ side^' tdiia«4ktt WiMtVeatliitiMf •« tMaOfefe^'' 
<^ Wi^^ tha«.on^ wl|iiel^ tika. ptifpoi}. M^'J|aMi[Filt^4;iM wtvliia^/ 
aheaiilcd. Mr T« LpdcoofPljmatli* alsai^ 

stance, bdsed with the usOal materials, on a large ship of 1000 tons ; and it waa 
lbiBliftd'pic#entfha«c6umulatioii of Tweeds and bank^es. . ' ' 

Btti t&ougfb capper wili lbind ta p^esfrve die bottom of a ship dean, oii^' 
tio^ tb^ jitfitU iB so great, that, after a few-jmaf aervke* it has fteq^ntly benr- 
ISnwd to be utterly ^fi^for^fartber use. To prevent tbfi WMta from 03uda(ip% . 
ano^ its attendant inconveniences. Sir Hump^pry Davy recommended the applica- 
tion 6'^ pieces of casl'iron, which, by a galvanic influence, should protect the whole 
body <tf the copper. The Pandora was one of the vessels fitted out under his di- 
rection about twelve months since at Portsmouth; she is uow undeiijotag drepair 
at Plymouth, and particular attention has been paid to the effects of the-expeti- 
ment. It appears that the presence of the iron has completely prevented the oxi- 
dation of the copper; but the bottom is so foul with weeds and vermes, that 
no One would have imagined she had been coppered. The Nightingale, Druid and 
Harlequin, which were also fitted on Sir Humphry Davy's principle, have been 
fottitd in a similar state, with the addition of barnacles ; and the iron used for pro- , 
lectors, has been so acted upon, as to be found in a state of decomposition, ret^^d^.^^ 
in Vei^t about one-third, and presenting the appearance of plumbago. ^ 

^^ididtt^ although the experiment of Sir Humphry Davy has proved the power 
of^ti^F tci pc^^vent the oxidation of copper, it has failed to cure the far greater evil. 
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fices tbemielves, or on the contraction and dilatation of the ge- 
HatAtmus of< sponge, they could not fail to imagine 
lium oaSmB moM, cxbifait a kind of sjskole and diBfltnb4«Mirb- 
UfaaOmg with the «Dtit and enmnce of the water. CSaWlintli»* 

deed, that profound and accurate observer, had not uiily<6eeii 
the minute pores every where over the surface of the aninEkal, 
but even oono^rved that the sponge was nourkhed bjjti|eft'jM- 
p«riteiiil pores, as maxine plants are« He was - sot «ivia!i^l Ifas- 
evegiifof ^ oanrents which pass oondnuaDy tbfough'the-liodbfMtf 
this animal, and imagined the fecal orifices to be mere accidental 
appearances, whicli arc not met with on every sponge. As tiiis 
cizounistance <^ the. want of iiecal orifices on manv &p(WiMS*Jlriis 
been frpqueatly alkged by naturalistSy and even by Lameiirariv, 
ib'mmy proper to vemaik here, that, as curreiit» of watef ipaea 
througli the body of every hving sponge, from the surface to- 
wards the iiittiior, the same currents are conlinually flowing 
.from the interior U> tiie suiiace by diifereBt passages ; and u is 
«( Uttle i»|iiivtwace in the econmoy of this amiiwl, whether the 
apiestunto by which the cuneata have their exit, be ha^end 
(Conspicuous, or minute and less easily observable ; every species 
of this genus must necessarily |x>s>ess such orifices, great or 
$i»aU, for the discharge of its .currents, its exci em^nt^ a»4kii(s 
ewB* 

r la the Spongia eompreHa, and many tubular 8ponges,,;^e 
<euneents pass in a perfectly straight line through thdir parietes, 

from tlie external pores to tlic interior of their general cavity, 
>ifhich is always quite open at its pendent ej(.trenuty. , 
.ofentsOiBb qponges, we do not perceive, either on^itbcil^i^n^ew^l 
jevBztemel sijrfaoe, any huge fecal orifices. 4s we/se^ ^SiSj^g^- 
temal suifaoe of the Spongia oJklndlU; but if we ex^mM3/|^itj|ie 
internal surface of their general cavity, wc tasily pfxceiye . that 
they iuiYe nearly as many small orifices for the exit^. rtj^e^j^j^- 
renls^ as there are pores on the outer sudace pf tb^ip9^l|(;j^r 

Aa^iiainfmoat,.^^ tfaat» yn m;k WHBS^MlS^ 

f|My|iW(ir4^^m pfmkm^^ the. same srn^^;went^ogUd 

inai pps^bly exi^t ; for, as these animals spread over the smooth 
eurffsce of cliffs, the currents cannot possibly ilnd an exit on the 
.^jijrface <)qpposi^.tft,li?|«Mixw^^ ihe pore^.^f^ 4^ril>ftt^» 
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rook. They are doomed to h$ve but one fne miaee for tlic 
kiiitrifaialMii iioth of theu* pom Midi fecal onftces; and, thm&aw^ 
the poves, and the nanov tubes laadhif ia fnm thenny vnttt 

«ther pass on separalely through the body, and open agaiu, 
-each by a distinct orificf on tlie surface, or they must {x>ur their 
currents into ( i ri ain general reservoirs or caoalsy ramified throu^ 
cper^r part of the body» which may convey them mway by ^uKr 
mod lafg^ orifieea. In the former case^ there would be as many 
^feaal cnfiees pouring thar foul contents over the downy sorface 
.of the animal, as there are pores whose dciicate inliabitants are 
sUruggimg to convey a limpid stream through the int^ior. In 
the ktter caae, which is the arrangement foUowed by natuia in 
4he construction of thb beautiful and complicated zoc^yte, a 
much greater surface is allowed for the distribution of the pores, 
aiifl ninth grt^Mter cleanliness is observed in diseharglng the fecu- 
lent matter, by a few oriiices, and those placed at a convenient 
distance from the pores, i The branched sponges^ as ihe oadafa, 
dkhotama^ ke, are, in this partioular, placed nearly in the saaae 
circumstances as tliose which spread over the surface of rocks : 
they have but one burface for the distribulioii of their pores and 
fecal orifices, and, consequently, we observe them collect their 
currents, and bring them back to the 8urface> by few and Inge 
orifices, which are conveniently arranged along the outer mar- 
gins of the branches. Every sponge, therefore, pbssesses. fecal 
orifices, though differing n nuu kably in size and distribution in 
the different species ; and though the following observations and 
^perin^ts have been made ehiefiy en those orii^osa whiith>afe 
large and oonspicuous, and have already been observed by fi^ 
4viralis(s, it is evident that they must apply equally to •these 
which have escaped ubsci vation from their minuteness. 

Since Marsigli tirst stated, more than a century ago, tbat^he 
^id'ietusdly seen these round feeal orilkyes on the surihoeraon- 
■*tinadeiAd'Alsrtle ihemsdves in the sponger of the MeditefiMMm, 
'll^Hisimd 'Br Evnght have declared the same factTespeeltnjl^tiie 
• sponges of tlic English coast, and the same statement hm been 
repeated by other naturalists. Solaoder, EUts^ Gmelin, ^ Bru- 
'^j^^dlto, and Bosc, have introduced the angular power of siietiaii 
''^MrS)Mto4h)e feeal onikea into their deto tfieipM|p.. 

^tiMnatferraas ^mui'lMomdk-mmim' th^.^mifeee^as desthiMfA'V) 
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tAmii water into the interior of the bodj, or as common otifiBot 

'MIlaiiliHMdticed Hie 65r8tote and diaiblt) Moribcd to fh«tf «nM 

fiees by his prtdet>es.sors, into Jils definition of this animal, and 
Cuvier has copied this singular plienomenon of theiiviogBpoB^^ 
as ffli established (act, into his Regne Animal. • - u tU I 
*' In ABubjeotiiN thiStiHnch^hMdeficd themettditt 
titt^sf^ ibr B period' of ^nee thotisRBd yeora, k iB aftfinlporltiitl 
step towards the discovery of truth, to amine miuutely the acw 
curacy of all statements and opinions already entertained regardii 
mg itj whether supported by great autlMrities or by great anlft^ 
cfiSity: It is of wm importanee to determine^ Wimihffcillwi 
IMhg sponge has any sodi power 4if contraetmgaaddUatiBfptbci 
fecal orifices ; because such a property might hare much influx 
ence in the mysterious functions of this animal ; or a belief in its 
• existence Blight lend to an erroneous opimoD of the uses of these 
etffic^ 01^ nf^t ianaiere whb the true explaiwtinp ai the cup- 
i#}tlck Sow frdnr tkenk It » likewise important to inquise 
hitb the c^istemse of this property, becaose we have ju^ seal 
that it has been nssuaied by the most eminent naturalists as a 
leading character of discrimination betweea the spcuige aiui 
iMdy ^ied genera of zoophytes* 

'''^Ithas been already sbewn, by the abore eaqpenmentSy.iielativft 
Id tlie diKedon and foree of the sfereaois,' that the currents wren 

•flo^rinto the fecal orifices, but constantly, in one direction, from 
Ibem, with a smooth and equable jnodon. It. must therefbrobe 
c^Hdimty tbat any palpitation,' or other motion, whichilbc lips of 
ilhe46 apertura ini^t exhibit^ ooold baireiiei e&et in ffcodvcing 
^htf'ffMuBS wlMch flow fkm them, wbatem lunettOB aach m* 
gular motions might perform, in the economy of the sponge, i 
must likewise observe, that those naturalists who asserted), itlmt 
seen thia tystde and diastole, or palpitatton ci£the fecal 
«ni(tesl^ «t ^ same time bdievad, that tlieae »iniitioiiS!Jiadiifths| 
'Mineotton wiliii the JBtreamsr that the sponge, in 
fact, sucked in and scjuirted out water by these orifices, ashy sb 
fltiany fK>lypi ; or, as we see Jscidi^, and many bivalve TrnMuaca^ 
, slit k: in and sqiiikrt oM wa;ler by t^^ o bi^y oonliEBiitife orifiim 
^9iei^ is^< 9htef«filtv, «mt gfbindsf oc ausperttnftpthab thaiir.fn^ 
HflioUNd^ enmMliqiQkailre^MkaRfiiia influmfiaMdAMil^^ 
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tiea of •thv Ikct; and as Mr£yUiii.liWilbf)tti|lioiv^4^ 
nbdiig m the inott mailefial part yti im ^top^ iiWn#W 
tlni&vdtioii of the eiimBtfl; he fAvf like«^ hafe Uf6m 'u\Xo\ 
some mistake, ia what he has aU^ed coiicorning th^ jipo^MV^ at*; 
Ui^ (fiscal orifices. • - ; • : i - > 

I first selected a large entire apeoanm of the ^pongkhffmiT 
mafimmfM haanci sea^watar, in which I petic^f«d it piqpel- 
lingtiterfecuiefit nattinr rery briskly, and, albng with that mat^ 
tcr, occasionally discharging those singulai uio^ inp^ round bo- 
die%:whlch I have termed above the Ova of the Spopge^ 4fb 
eompliance with the ncanendatttie of natumliste» iqf -ov^ilfivf 
nbirii^lMMlieB, which have proved- tabe -th^ gsniw of ether ^i^pp 
phytea. As this sponge has always few nid very large^fseal^ori^ 

fices lying on a level with the gentTal suriacc of the animal, it 
is well calculated for examining tlie singular properties q^^ 
tion, palpitation, systole and duistole^ which have bee9 89<g|M#<? 
xttliy ascrihed ti»theaB orificea.'- Having {ibKodi.lUi- ljv?^^iQ%) 
ehnen hi a dialkyw vessel, fiUedrWith-ckar-sea^water; and W'H 
favourable light, for looking down iuto its aperture, I observed 
it attentively, for a quarter of an hour, with the naked eye ; and 
a^wards, for neaiiy' tiie sane lengtho^ Ume, thioi^a pQ^bel 
lens, but could not detect the>slig^btost i»ntraetv>i^QltjN|j^|^ 
IMd^«er^taM*kmgiiid'nwtian of the orifice^ ow.Jlr|rifl% the 
lens rested, although the stream continued to flow quickly from 
it, ^vitliout interruption, cljiring the whole time. I now let fall 
a dark. cokKured grain ot basalt inta the orijficc of this b^igtH 
f^kfit w^tt^r and iookcd sideways upon it, in wehriR nmM^ 
^bll^f|hei|r«iiiiwas oaily hslf ' aecn over the margin e^-?!^ npfllft 
tare;! tile sliirhtest dikte^n would have brought the wlnde^j^ff 
the grain mto view, and the slightest contraction would haye 
imbedidteiyicoaceaied U from me; but though. ^^t^w^i^fly Q]^ 
krv^d^lbD teniatiiitib^- with the head faed^in Qpficfm^^mf^ 
grfAiibadninnfldfnooslatat^in the aantf siMtionr jnHI h » \lE j g i «» 
aver>]liie'margin; of ; tberronfiaew, ! * la . wsotber ; living speiMciQr^ 
the same kmd- of- sponge, I tried to fcwee^W (&perln¥^ to coa^ 
txaet^ by. pii6rcii% «aid irxitaUng it& pac^^ Hgth a s^)^ K^Q^liik 
andiafcer poiBsn^aoffliithttlMf 4heiai»^al«r»){il^ 

liwJiiUlaMiiilnvgedKjfliB diiwmfaiii Jifcjtb^jwififi^i jo h^fjji:M^ 



* 
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#9tpieritteiit8 of this kind, I faavt never been by any irri* 
tBlKm of a lecal onfice, to aeeelerate or refard, iit tlie AHgllti- 

ifistiM from It* 

I have frequently reclined up«ii the rocks, bodi at Preston- 
pans Bay and at Leith, during the recess of the tide, and have 
watebed attentively, with the naked eye, and with the assistance 
of magn^ing powers, the fecal oiiiSoes of a great v»ieiy' '<0f 
sponges, while still growing, unm^ured, On thar mitm aeWS^; 
but nciUu r in those which were under the surface of the sea, 
nor in those which paved the bottom of hnipid pools, nor in 
those which the tide had left uncovered, could I ever detect the 
fllightat motion of the fecal orifieea. In these idttfations I have 
hritated and punctured the Tiomty of the orillces wkh a n widte, 
and have touched them with nittfo and muriatic acids, and thCfy 
have, liotwithstandin^, remained perfectly motionless. 

The fecal orifices of the branched species seem to be equally 
mactive, as in those which spread over the surface of rocks. I 
suspended sevend tivhig brandies of the common Sptrngia di- 
dtotmruiy and of the Spongia cctghtOf and Spongia xerampelma^ 
s( parately, in glasses of clear sea-water, and obserA''ed attentive- 
ly, through the sides of the vessels, the round orifices, ranged 
along die obter margins of the brandies^ but could not perceive 
ihem change their dimenaons, in the smallest degree, although 
th^ir currents and feculent dibehatges were distinctly sM. On 
piercing the woolly surface of these branched sponges with a 
needle in the neighbourliood of the orifices, they did not enlarge 
«r diminish their diameters ; a whitish chalky matter came out 
from the punctured places of these sponges^ and dt^s»d itself 
quiddy through the water. ^ 

I cut off an entire prominent papilla firom the Spongia urena ; 
and after placing it in a watch-glass, with clear sea-water, I look- 
ed down, through the straight orifice of this isolated papilla, with 
a powerful mieroscope ; but though particles of matter were dls- 
tinctly seen, propelled upwards firom the aperture, it was not 
ptercdved to change its caliber, or exhibit the slightest motion 
of any kind. This papilla, with a w ide passage extending di- 
rectly through ltd axis, when placed on its side, under the mi- 
croscope, shewed a current passing out at both its open extr6mt- 
' ties. I may here remark, that on all papiike which I faaite 
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lii|li«rtQ fixanuied, pores, for the lodgei|icsiS4*o£ c^rUm smaU 
mvmg powers* mid for the adminiion of wiUforoalq the int^ffiqiv 
aie as difltinctly seen as on the general surftce of thf^^^i^^^ogq, 
I have 'frequently cut off all the papillae from the suri'uce of a 
livins^ sponge, witliouL thereby cK;ca5«ii)ninn- ilio slightest intcr- 
/j^tioa or retardatioa of the currents ijam that .spo^c. 
ffmente haTe alwajrs eontiiiued to flow aa quiddj* 
JeyigA period, £roin ocifioBSy deprived of thoc projecting, pcu^^ 
p^illfle, as fiwa the orifices, on which the papUke had be||kleft 
entire. I have oitcn taken specimens of tiic Spungla Lompressa^ 
,which hod only one opening at the.eKtrenuty ; and on eutt'gig 
■fiS. their pediuic|e» eo as to ky them open Hi both e^id^ i^^h^^P 
^alfvaya fowid, am phiang then under the nucrow»pc^ iifi^i s^ 
vwalGKi thai they sent forth acuirenty equally powerfi^l, from the 
artificial, as from the natural uiilice; and, indeed, a tra^s^ cri»e 
section, taken out i'rom tlie middle of thi<i aoipal, by cuti^i^ off 
both its ends, when placed under the,inifn)8Gope, is seen to;gpfir 
£»th a kaguid stveam^ fimi betb extrem i tiea. These ciEcam- 
stenees euflldently shew, that there is nothing in the stmctuie 
or |jroperties of these orifices, that is at all necessary to the, ex- 
istence ot the currents which issue from them ; and the only ef* 
fects whidi a papiUa can possibly have on the current. fcouL it, 
are te convey lhat onrrent a litde off fixnn . the general surface 
cf the aninud, and to add aUttle more water to the^tlre stream, 
by the minute currents of the pores, diblribuLed every where 
.over the surface of the papilla itself. 

t)^ Spongia crisiaia, or CockVcomb Sponge, was the 
1 (fpecaes oonoenung whick Mr £lli» and Dr Knight stated, ip tfie 
Transactions of the Boyal Sodety of London for 1765, that 
they had seen the fecal orifices contract and dilate themselves 
when they examined it alive in a glass of sea-water on the coast 
-ipi' Sussex, I have examined with particular care the pheaon)^na 
j^^hihited by this annual in the liviug state. Neither on the slices 
>f ipf the bouldeia, where it is met with at Lelth and Frestop||ajn8 
; Bay, nor when favourably placed in a vessel of sea-water, have 
I ever observed it contract or dilate its orifices. I have fre- 
,i^UQ}itly examined its apertures with the n^roscope, both, while 
..ll^. were left unfiorered, and when they weue still carryiuj^ on 
,Abw G«i;rents imder wqter, but they have alifi^s lemaiped quite 
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n^tipokss. I have trieql to excil^ it9 orifices to contract, by ir^i 
riuting tbem with sharp iBstruments, byi fotting fall dn>psi f>£| 

apertvM!«a^ttmMdv«».widl affocUhoi wirei .but aiiwiytiiyitfiflwfii 

bjaccess. * ■' ' ' "'^'jM 

La order to as^rtain whetlur there might be aDy.8y£tDle>> 
and diiutok, or other moUCMis, taking j^koe within the enBdm^ 
ia Aea)|ineof ftbegrMtcaiiatey I obiervcd atiMdiiy, thiiii^h »r 
p i »5k n i.3c ng»^a ^(lobule of air, ivhic^ I bad causedrfnn tbnft I'piirig 
pose to appear at one of the oriiices of the Spoii^ia crisiata») 
SlkIi globules make tlieir appearance at the orifices of a living. 
fipoDge, when it has been lifted out of the water £aria.shortlima^ 
aftd»'jMgiMO#¥aiged it> irb«i.U& eaenh^ an piiltudJ^jaipq 
tiilA, '*The.^ldbuIaa <rfl air lima included in thettanak fay> the aovti 
rounding water, gcnciJaUy advance with a slow progrm to tbej 
margins of the orifices, being pushed on by tlic ad^ andng cur»; 
reittfib^pd, and escape lo Uie. surface of the water, to allow & 
fn^^ppfwfgt \» tbe^stveam^ It must be obvious tbat» if tbew: 
aJD^ systole aadidiaifiileef the lips cf the crificesy or ai^v 
cop^ctiaiisand d9atal9onsof the ptrietes within the'Caaalsy on 
any such motions of tlie general mass of the animal, they would- 
hi^¥e been manifested by the successive advancing and retreat-> 
iflg-pf.tbe globule of air at the orifice of the oanaL It did'iHiMW 
v^VQi^.hoitever^ nor palpitate to die s%hti»t dii^)e^>jb|itaoii^ 
s^ntly advanced with, a bIow and equable nMilioBV> tiU 'it^wifMdt 
frpqi tlie aperture to tlie surface oi' ilie water. I raised thi^j 
portion of s|x>nge a little out of the water, and placed a single^ 
globule of meccury over one <^ the oriiices. While I ohserredj 
t]^^(|^i|]|» sleedjly thmgb a magnifyiiig gla8% h)m^M^!Afib» 
p9{ttU^ Vfiit^'« redrbot vrtre^, but did not produoe^ ^xxysm n nitm^i 
t^. orifice or papilla, for the mercury was not observed to jjs^ 
or sink. A small lively branch of the Sjjon<yla coalUa' 
£|^^cal,4^,a watcli-glass, with some j»ea-.waj^ under the grfiAMIf 

if(f^ i<M^ imwr^T^g* tm9»i ibe orifice jto. drfeiyl <ii» mam 
wfH^gpifi^d intp large^ jU'an^p^nt, pointed crystals, and the curw. 
rest froQ3^ the circular orifice looked like aifc ecuptian from the t 
^fSf^f^fiaoii^mii > hMt4h9ii«gh ^k^teutiv^l^ mt<Aied iMLtaiq^mti 
douon ^it*v ^- . I'^-iuifaib 10 toolB*^ "jdi *!Cfl n ti^law 'I9bflu aodno 
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alid:ftiequent!y Tepeated during man v months' study of zoophyte 
upon the cx)ast, I am persui^ded that the sponges of the -frith' 
ofiJVitth above Numerated do not exhibit ailuiitUy a sy^dle 
umltdhirtate^ or j^dpitalimi of thj&feeiil orifice^ iiorcafttie^ii^od'' 

soiicieDt reason for abandoning such a properly as a g^efral' 
character of this immense genus of animals, even though specie*, 
i^oukl liereafiLer be discovered in trojHoal seasi wbicli actuallj^ 
ciBfailiit^vfiebeBrtraotdkiaij ai^ and thee&^€i]6i- 

pilineBtt IIImwim serve toidiewv fSatX there Is^ao^Mcmny^eA^^ 
section between such motions and this currents^ or other fuhc-' 
tions of this mysterious being-. From the close resemblance in 
hotny lihrous structure, which I observe in the dried sponges c^* 
diatnit«eaB^ iprhich I haye been alkrwed to examine by th^ hbe*' 
mlity of Ftofesaor J«iiie8dki» md from the outward ^felte itod^ 
appearance of those which I have seen growing on the shores of 
Italy and France, I am convinced that it is a property as little 
|ios8efl6e4 by them as by the sponges of the Frith of Fprth^ 
GflvdfaM) indeed, both irritated aad punctured, with sharp itisfemi' 
ii«ttt% tb^ suBface of the lioge Sf(mgk^€gU^iMi!i8y^9AB^^ stifle 
gmnii^ft^ica native eliffs ia the Ghilf of Naples, and still uftd^- 
the surface of the sea, v^ithout producing the slightest change in * 
the dimensions of its apertures ; and though his observations were 
piU^isfaed forty yens ago^ we find this angular property aseribedi 
tb 4ln»4}fficsiial qponge by t^e natoralists of the present day. < 
ortfVlMli^iw l^ktMi4he euribce of a living sponge, and observe' 
its numerous papillae projecting from the body, and all termi- 
nated by circular openings of different dimensions, from which^ 
cAftfeiltsoif -water are constantly pouring out, it is diffienlt td^ 
iftMxAt eurselvtif lliait each onfioe has a fixed di^cjt^ $ 
nmpndly expect them to contract occasionally, as we'ar^'a^^ift^ 
toned 'to see done by the similar openings of many molluscou^L 
animals, and the motions caused by the sponge in the mass o(f^ 
tJiS^wiater- may somewhat confuse the vision, and thus assist th^^ 

orifice under water, it has jlhe effect of diminishiiig very m^cfa- 
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the apparent dimneler of thftt orifice, from the great mnty mi 
iheatr uiUiegkibii]e» comimd with the deoae mcdnim of -1^ 
nattf-s end wheo the globule escepes ftom the apertom le the 

surface of the water, the orifice ap|)eais to the eye to have ett^ 
krged its diameter considerably. I am inclined to think that 
some ofAat»i decepuon of this kiod, a little assisted by th&H(■*• 
g^llltioll, im^ have ghren liae to the behef <tf a tysbrie and dhi- 
stole of thefecal orifioeB. i 

The opinion ciitcrtaincd by some naturalists, at an unknown 
period before Aristotle, that the sponge contracts itself wlien 
touched, has passed with little change, or examination, through 
1^ kmg kpse of agesi and is oopied mto the ^sterns of Lanialik 
apd Cuyier. Fran the remote origin ivf this opinion among the 
Greeks, it is not impossible that it may have been brought from. 
Egypt by Herodotus, who has not g\vcn it a place in his vmt- 
ingSi but who appears to have studied Natural History with great 
ninuteness while in that country. The vidnity of the priestB and 
naturalists of Egypt to the numerous bcMtut^ul sponges which 
are known to abound in the Red Sea, that menagerie of zoo-> 
pbytes, would naturally tempt them to experiment on these ani- 
ipais, and would give any atatements they might make regard- 
ing their living phenomena, great authority among the natural- 
ists of Greece, and more distant oountries* 

But it seems more probable, that it took its rise in Greece, 
where we find it first mention lcI, and may have been occasioned 
.(>y the fc^owing circumstance. The ^nges along the boister- 
ous shiHres of the Hellespont, weave infisrmedby Aristotle, wefe 
mall, and of a hard texture, from the beatmg of the sui^^'up- 
op them ; while they were much softer, and grew to greater mag- 
nificence, on the shelterod shores of the Peleponnesus. In the 
|att«r situation, their living properties could not iaii to be 
quendy remarked by the naturalists of Argos, Sparta, Athens, 
and other large <aties in that part of Greece, during their .sur- 
veys of the maritime coasts ; particulariy as the sponge was, at 
that time, extensively used by the Greeks for many econnjuieal 
purposes to which it is not now applied : as tor lining the heavy 
. •casques of warriors, to diminish their friction, &b The geeat 
^nges along such calm, and sultry hays, like the Jiucy-flloB^ 

' . . " i\ " "" J . ■■■ .Ijh fr ^iunj ' i f 

• Axist. Lib^ caip. 16. 
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and Funciions of UiC Sponge^ 343 

pmhwd dewrta of Aimbuu are obierv«i to findMrnisWeii 
«Mti|ikte]y with wiler when ni contact vidi ^telefneirt, and to 

retain it for a long time undiminished. If, in this condition, 
they are but slightly pressed on the surface with the finger, the 
Mtier with which their internal canals m Mkdy starts at onoe 
Am aomal fecal oiiBcas, in auch a maDoer aa noiild kad ooe 

that the affect waa produced by sonae Mat 
or trembling of the animal. This, however, is entirely me- 
'dianicai eifeet, resuhing from the elasticity of the strong horay 
'Kpleula which bound the canals, and prefent them from chao- 
pBg^tmr dimennDDs^ or enqptying tbenuehea daring the absenoa 
of the dde. And when we attempt to tear theae spongea from 
the rock, we feel a "much more powerful resistance than could 
naturally be expected, from a substance so soft and elastic. 
This resistance might very easily be mistaken for a shrinking of 
the animal, but arises entirely from the mechanical atructme of 
•la iitdetxm ; fot^ though the spicula which compose it are sofV, 
flexible, and Llastic, they are not susceptible of being stretched, 
and they are bound together at their points of contact, by a very 
strong ligamentous opaque matter, equally incapable of exten- 
iBioa, as we see in the Spongia eommufM^ which we m constant- 
ly handling fbr domestic purpoats. When we attempt, there^ 
fore, to stretch the living animal beyond a certain extent, the 
soft gelatinous matter escapes from every pore, and the animal 
either sHps quickly from our grasp, into its original position on 
the rock, or yidds so suddenly by breaking, as to make it appear 
'»if'it had been tesbting by some voluntary contractile effort. 
• The property of contracting when touched, had been so uni- 
formly observefl m animals low in the scale, and seemed so ne- 
cessary to their functions and 8elf«>preservation, that few among 
the mmenta ventured to call in qaestkn its existence m l3ie 
Hiponge. But as no one had ever distinctly observed such a mou 
^on in this substance, its real existence became very generally 
questioned by the botanists of more recent times ; and particu- 
larly by those who devoted their attention to the study of ma- 
txne plants. Bay, Toumefort, Boerhaave, Marsigh, LnmraB^ 
SpaUanaani, and nearly twenty natoialists of eminence during 
<ihe last centtiry might be quoted, who regarded the sponge as 
a vegetable, and destitute of contractile power. But the nume- 
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poiy^, in nitfiy of'lbe «uppoaedb'iMnMK 

l^limisy btMight to light by Marsigli, Geo^roy, Lemeiry^ ImpeiM 
ati, Gesner, Peyssonell, Cavolini, Trembly and Ellis, the dk^ 
tinct animal odour possessed by many sponges, botbin thein 
fbesh and burnt state ; the abundant gekdnous mtrttsnmluali 
oecnples the interslkes of the hony fibres; the palfnthiliofbQff 
the fecal orifices, alleged by Marsigli, and the dischar^voCiCflifl 
crements from these apertures, discovered by EHisj at lerig6i> 
compelled naturalists to return to the ancient opinion of i the 
nud-natore of die sponge, and toregatditasnkindeflnmBi|i^ 
ons'zoophyte or anhnal, appioachbg nearly n^thn fiihniaqdniMie 
tore of a plant ; ' in whk^ opinion most zoologists' at present 
agree, Linnaeus himself changed his former opinion of its vcg&* 
table nature ; and in the later editions of bis S^Hema Naturae 
dated it ^unon^'ariunid^ ! 

The oontrabtile'jpoir^ fntnerly iMRSlibed to it by the Greebt^ 
was £^tn teVived rafheir fWnn principle than ftom actual oUer. 
vation ; and as this property had not been very distinctly mani- 
fested to modem zoologists, the statement of the amaents was 
adopted under a modified form. The «|MMige iwas naw said tb 
exhifit'B 'kind of trembling mcftkm trhen toaiihed; a]idljliqj| 
equi^bcal sign of irritabifify » now'aserSbedfo /it byahiioitaiBi^i 
modem zoologist. Cavolini and Montagu were of a coniiTEiry 
opinion ; they considered the sponge as destitute of imtability>ip 
but fk>ni the want of demve^perioSentS^ tlie'«ios£ eminent obib 
ibrttists iSSSL contunie to ascribe that ^ptclpmfnotit^^lipd^ 
8^€iHb#'e!isential to its existence - ns'- on • aflintaLoT Bit bas9l|esii| 
very recently stated by Mr Gray, that the small hard spheriia^ 
opaque grains, disseminatedin groups through the substance of the 
S^ii^TUiy ^ ^enus considered as nearly aUied to the presebt^ and 

^h!EKijid«r^dii'l^ the ^gmmii^^^ak MsOm 

IS^^Wi^m^t, ac(S^^)«rge,>tnidt^e(m 

whetf ^JJi4^^d^^ ibr a fefw'deys in water; and from anhlogy 
with this substance, it is again maintained, that tlietrue spongn 
i^ a 'marine plant; ^Cotitainiti^ similar clgqibeyg«f<gi:aiiMiSj^«nd^3i^ 
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amIkPmidkine of ike Spanffg, 1W 

tet nadttisd fav the aoft nJliiitiiiiiiin miitfif "ffhirhf iMOiiBifiiktlMi 
jMUiiriftfi 6f the horny fibiies» while. XfktBAi^. and Gifw 
tO'i0tin£der it aa « property belonging to th^ ee^ne him of thu^ 

amnial. Lamarck, in his valuable memoir on tiiis aninaal, an4 
ii]jlfiBa:ecc!nt great tvork, has even tiered into an explanation of 
tisiiisuieJof this tremhiiiig tnotioo or sudden contraction of its 
Bod^iadie|i.teudied9 fay compating it^ aa £UU had donebefiiKa 
hini^<wi|jbjthe- Aksyonioiii ; aad he ooneeivefl^ that the esustenoe 
dNhk property in the sponge is indisputable, both from its ana- 
logy with these compound animals, and from the testimony of 
the'J^lmks. So great is the analogy, he conceives, between th|^ 
tfodgKwad'^. dilfennt apeciea of Alcyomwoy which piemt 
inperficial polypi, projecting from a fcshy opntra^ehasey .ttiatt 
if the sponge were examined under water with the necessary pre- 
cautions, the polypi might be seen projecting from the gelatinous 
matter on its surface, and have hitherto e s c<tf>ed .observatiyn^ 01B7 
Ij ^NMDr their smalhiew and i9o)i(Hij^^ 

. It is important to iaqoir^- whether the mass of the spoqgje 
possesses any contractile power in the living state, because, in 
the absence of all positive evidence of the existence of jx)lypi, 
this property of irritability constitutes its sole claini to be re- 
garded as an amaoAl in theoqqboipGal system of I^amarck, w|uch 
iraewadoptod by mari^ of the aaturaSafs^if Euvnpe.. As the 
dimionof matter into the nmeral, vegetable, and animal lang- 
doms, is entirely founded on assumed characters and arbitrary 
definitioBS, Lamaxck has assumed irritability as the so^ disgii 
jiipaling ttet aft .aajawd Itfe, and has shown, that thsci sioji^aif 
pio{ierty ofi reMiflii' beeoiaes less and leia apparent.as we 
(noaaUf^tbei Idwer limifc of the animal Idngdom: And conse- 
quently^ if the sponge cannot be made to manifest any sign of 
inritability, it must» upon his prindples, be excluded fron^,,tbj» 
aa&iaiBi Jdiq^doBi^ and l^^tab^lr^^ f^rfli^ 

^^ prppeBttfaiif grow^ and gMat$6fm* ,,Tf;i»,^^^/&pf^i^ 
ill^tlidbiiityriartlieriDaeaof the sponge, ^vould nptionly djei^^lpj^ 

ks true animal nature, but would likewise confirm the analogy, 
whic^^has long been suppose toi.^xis^,b^)ir^i^,^t!an4i^))^if)$ij|7 
onium, and thuAfmn^ owt^MailVMe pl^e in the scale o^nfp^^ 

9aniMiitBai;tUo4(9^ ^m^.-^Smi^jm,^^ 
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iec&l orifices, for we might suppose, that, while one pai't of the 
animal dilated by its own elasticity to inhale water through the 
tmall superiicMil .pomt other parts might be oonUracUng \a coOf 
wj diA stramiB akwg the interiMd ctnals, and pn>p^ thmn 
throtigh the fecal oi^ces. It would likeviae eiidble.ua tel. ae/ 
count for the shrinking motion of this animal, wlien roughly 
touched by the hand, or beaten by the winds and tempests, 
which waa ascribed to it by some of the Greek naturahsts. .Qr 
if the sponge could be satistactonly shpwn to possess no sudr 
SpotiMlUe power^ or to possess it only in so low a degree al to 
afford no explanation of its living phenomena, our researches 
would then be necessarily directed to a new object ; we would 
then have to inquire into some mysterious causes of the currents, 
totally independent of any geoeial motions of the mass of th^ 
•mswlf ond would thus have advanced one st^ nearer tothe 
truth bj limitiDg the object of onr inquiry. . 

(To be continued, ) 



Art. XVII. — On Water as a Moving' Poicer for Machinery, 
By C. CarmichaE!., Esq.} Engineer, Dundee. 

X OBSSBVB in the Philosophical Journal for last month, a pa- 
pelr on the advantages of a fieservoir at the head sprii^ xditM 
Whter of Ldtb, for the better husbanding the annuel 'su^p^f af 
water which that river aifbrds. ' ^'-^ 

I have been much impressed with the advantages which would 
accrue to the manufacturing districts of this country, could 
tneana be adopted to turn a laige portion of the reiki thet^ftSft 
oh bar uncultivated hills to the purpose of driving the ^ttuigfifitili^ 
of bur manafactories, improving the means of hihdld'AiiVigatibh; 
and preventing, or at least checking, the destruction of dtnf- 'ctil- 
tivated valleys, by uncontrolled floods. ^' ' 

It is no uncomtnon thing in this country ttf«ee*lbi^'^fto)[i^8f 
Mi bn^dm^, ^th the bridges afnd rm-wetln'tft AVM, 
^'s^t'away by the niotitttaln^ton^t) In mie'defMiUBi^^MlW^ 
when properly regulated reservoirs, of sufficient exterit, l^liifM 
ti6t only, in a great measure, prevent the destructidti'df ttfuck 
valuable pn^rty, but would store up the feniliaog showers «if 
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heaveD) to be ki down m memufed and useful qiHttHitiGBy Jor 
all the purfXMeft to which they are afyplioabte. • - i 

Thft hvegfular supply of water is set only very de8tn]cdte>ef 

property, but very embarrassing to the greater part of mi lis, 
With many of them the scanty supply of the summer's drought 
cbtertnines the extent of the concern ; or, should the ownen he 
Uaoflied by the more abundant supplies of whiter and spring- 1|» 
make iliw erections to surpass the summer supply^ the loaiif vil 
often exceed the profit. 

This at least will be the case with manulactories that employ 
many hands, as work-people in general have to be fully paid^ 
although the works are partially stopped for a part of every day 
durii^ a scardty of water. The £ax*e|nnnm in Fife and 'Juk<i 
gos have felt this so severely, that many of them, have had te* 
course to the steam-engine to supply the deficiency of water ki 
the dry months. While all the mill-owners know and feel the 
evil, and many of them are convinced that reservoirs of suffix 
cient extent would remedy it, yet the difficulty of procuring the 
co-operation of all interested in the improvement of- a niikalream, 
and the great expence which will generally attend it, have, in 
many cases, prevented even the attempt to do wliat would not 
oaly be a profit to individuals, but a public good. It is true, 
th/at« in:8om(9 (U^uations, the expence of forming artificial res^« 
ywi mghtuxfij^e^ tfie advantagje |o be gained by them; iMit 
is akp true, that other situations are almost formed by nature 
for the purpose, and stand a reproach to the mill-owners i'rom 
generation to generation. For an example of the last, I would 
^fjC^to the Water of Leven, in Piiesbire, which has a uaUtjl^ 
Iff. the beautiful and extensive Loch Leyeoi ifJith ^^ii^ 
pprficies of jeifveral square miles. This Loch, to a coni^iderable 
ex^t^ eyen without the assistance of art, regulates the supply 
by checking the summer-torrents, and gradually supply ingjjie 
mills for several days after the rain is over. Nature ^^^^ 
only requires be assi^t^ cither by retdmng rnqret pa^ 
ii^4ii i^i?!?; Ift^ winy by sf^ices i^^f^ 

WjS^iMted,, or by artificially raising a greater supply from thq Iqch 

4jn dry weather than what naturally runs out. Tlie last is,.>^J[^t 
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dated 18th September as the mott eligible under preeenl 

(.ini^aifftvfTrtfhcUiKbkilNNtt^seim^mlbfl^ Md^isvjl^l^eiK'lhe 

mills require a supply of ^>000 cubic feet per minnfc, and ihaL 
the rivulets and springs which empty themselves into the loej^^^ 
be one-tbird of -the 'iuj^ly, then a 'Siiam^ngine gt^^g 
flild dayV Sondays eoe^t^i would be up«Mdi>6f^iiO^i0j^b^^ 
nsaiiy fivid iiioiitlu( in nidlioin^ thle looh d^itt^ p^^MMitiVB 
height. I liave supposed the engine to go night Artd day ; pei^ 
liaps experience would admit of a little less, f^ithout i^wry-to^' 
thfrtaiUs. * ' ri , odT 

A stMWNeDgbe of ^bmrteen hcNm' power imuld4ift w^aiii" 
of MOO enbia ibetita « tabMit to.* hm^ of 8 f(tet« ; %iAWte!> 
loch is upwaiH^of SOO feee laBove the level of th&Bmi W^kMO^ 
lows, that, after the \vater is raised o feet, it must iall dQ(V'<tf^ - 
by this means gain more than 9(H> horses* power. * 

If iv«. take diO'.dab aa gtven-ia the iaal Number of the Joitr^ 
nd, tha tbme quaatkjr of water jMling 800 ftet, woM bef up- 
wards of tOOO lioraea^ power, whiiA is a tcmptadoii sofiitfieht' tc» - 
induce the most parsimonious mill-masters on the Leven to go 
into the measure of supplying themselves by such simple means. 
fital to make the matter ^qppear in a still more clear piMor^' 
no^ ilbwmjht atatsd, Tbaciiie empioyiiig of m'kmWsA hom'- 
eteaiMMgine to Mr water out of the loch, will iABkifMfiy 
of fail on the river equal to three horses' power f. ^- 1 fV ^ * i 



«f The term Ilone-powety used in designating the force of steaoQ^rfMptaeiu ibL 
merely conventional, the action of one horse being considered as cquiVuent to the 
raising of dl,000pouodi of water to tiie hdghtcrfl fbotin the ifttfie of 

■ 

A'fii t ..... •.. ' •;>:. iii tji^ ^ t^aio 
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Alt. XYIir. — Descripiion ^ a nm Paient Sfeam'Uimii^tivi'^ 

■ 'fbented by iMessrs TiMoiiir Bukstall and John Hu.i.^'£n« 
tfgineerfi. (Ggmrnugicated by the Patentee^)> p. - • ^n;-^ 

tur^i ndw^e^-ftfi^ apfiBbalion-to tSm- purpose, and othMrtnttr; 
k]^i^ and general use. The leading features of the in^en-^* 
ti^^9^iti^- comprehended under the foHowiog Jbeads: 
Tlie annmg^ent of machinery^ and certain pieces of mechii^' 
i^iP9ftjMiiqpfidd'rto eifeet'the neeeastoy cnraliitloBfriaf a kwaiiDtlve 
iwrHage ^ The iMm4 oonrtratodflBr^f a tioy^ or gsiimfop-/ 
f<tf tlio production of steam, aiid the pcx:iiliar kind of pipe or.* 
<nupved passage for conducting the ^tearn to the engine; and^ . 
8<%»>The mode of -supi^iiig the boiler with mttcf^ bj^meimiB * 
<if -pMUDfttfe pimuie^ as exhibifed iftithe 
' Flate X. !%• L TCfaresents* a 4iiie idesralm of tbt odicb^ : 
with the body, &c. Fig. 2. is a ground-plan. Fig. 3. a sec- 
tion, on an enlarged sc^e, of the ])oiler and machinery. Fig. 4. 
exhibits the top of the boiler, with the feed-pipe, wcA recep. 
t<nkn^te^ialttr, '<fl ^ \m aft e w iwds eipkiiial:: tila^doltaEtl 
liaaa fai libb ibow the 4bie^plice and 'floesi libe 9aeKmih&> * 
ing 19 the 4ii^e^tion the flame to- the diimney. Figs. 5, 6, ^ 
7, 8, 9, 10. are plans and sections of several parts of the ma- 
chinery, with dl^Fe^e^t modifications. Fig. 11. a plan of the 
MG&el^b&x, and part of the nave ; and. Fig. 1^ a top Tiew" 
of a flate fixed on die jfanfe-rf- the iitecring^wheel, to indicate 
to the conductor the angle of'<)bHqmty of the two axles. The 
.fiamfe letters and figures refer to the same parts in all the plans. ^ 
^^j|Q^^£^seats the boiler, which is fbj^u^of a stQiit>/BI^W|pBliM 
or c^her suitable metal flue, inclosed in a wrought^iron orcop p i P 
ttflie^ as aeen in feectkm at Fig. 3* where A is tihe place for fi^I, 
land a, a, a, are parts of the flue^ as seen in section ; the top b&. 
ing formed, as at 1 ig. i. into a number of shaDow trays or recep- 
tacles, for containing a small quantity of water in a state of be- 
ing eoBverted into 8|»am, which is admitted from the reservoir 
by- tlM nail pipe gtS*% while 5» is the outer wrought me- 
tal case &r eoBlaHiing die steam for the use of the engines. 

▼ox.. UIX. ^0. % OCTOBE& 18^. A a 
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B, is the chimney, arising from the centre flue. D, D, are 
-the tMio eylmd&r^t yvbkh ^iti^ up with pUtons aiui yal^^ 
yoit oork^.m .tH.uml ^ ^ .akeaciiat« iKtioik.^^iMP 

isprings, dy the steam is conveyed from it to the eiigiiie» through 

tlie helical pipe e, which has that form given to it, to a)}pw the 
vibration pf the boiler, witlxout injury to thg.^eaiiir-jp||at^ .,(jp, 
■ 4^ ihe ci»teni,.coiit4aiii|ig wat^.&v one ^t^ge, s^y, B^fHuSfl^^g/^ 

.limy M/imuide^. stimg c^Pftffy wl .«ft4y>fe^tl>H»^^ 
' praKUie of. about 60 pounds to the square l«ch. By; ,^ris>4^ 
noted one or more air-pumps, which are worked by the beams 
of the engines, and are used to force air into the water-vessel, 
1 :4pt4(s,pre$surQ fqaj^^pve out9 })y a conveni^. 

with the piston-rods, and at the other with th^ rocking stand- 
ards H, II. At about one-fourth of the length of the l>eams- 
fXQm ^ piston-j^p^k) are the twp,^9oniiecU<)g-rods ^, ^, their 
feifc»r«f fl|)d9>i:!Ping jW^tftcb^ito.twrP. cranks fqaned ^ ang^jpf 
1 W itig^iaxm ea^ q/fbfix Ite.hindaxK hy thf^^iv 
r. ligH el th^ steaoi) a cootiiraed rotatoiy motion to the wheels^ wi^hr 
out tlie necessity of a fly-wheel. The four coach-wheelg are at- 
. : lai^od to, the; ^les nearly as in con^uon coaches, , except, 
if there is i^isatchet- wheel formed upcn the baok p^of ^e nave^ 

. a spring m the^backof it,t fpr Ac purpose of; c^usmg th^i;r)MS|da 

|o be impelled when the axle revolves, and at tlie same time al- 
. lowing the outer wheel, when the carriage dciK^ibcs ^ cv^rye^ to 

ifgavfil fibster than ^^e . inner QQe, a^ ^i^i^TDflHbb'lB^^^'^ 
.r9AQ.>^^k9f)f.t|^.eDgiiie,.^ soon aa^t.^offi^p^ 
nt^fmetf* W^ihff^ aiid.pallw shewn sepuratft^fit^^^ {^^ 
;f.,.^(Fig^ 4fr^r^9> flVidia Aefw a different method o?ipei^Q^!|nppg 
^5>the saine operation, with the further advimtage of baci^ijg (he 
*o«*ch when,^ wgin^.,ajj^i)^ked. .I^ tbis plff^jji^j^xfs,^ 

cast with a recess in the middle, in which l^^-jAH^tjtTj 

. ,. Xiitp^. dutcliiB^nTJ? sinj^t^^^ndy ^cted; upon hy t^ic i:o49>i|iHi 
lever J, with the helical springs n^ r^y and whichj, i^qcord. 
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fi&ge to be mtwed forward or baA^Pivd. To tlie SiKemu^ 
«M» fixed c]piiiidriealiinetat niig«^ KMBl^d «hkii we tiM irte. 
''tM-^btaidb^'td be tightened l^ a lew emmiaent far the- ibot 

' of the conductor, and whicl) will readily retard or stop the coach 
' when descending hills. K is the seat of the conductor, with 
'•ihdf steering-wheel I# in front, which is fast on the small up» 
' ii^'ikuit andtimistfaetirobevii j^nmsiS; andliieBiH^ 
^^ilMfffiwAil pinibn 4, which, yrwhing into a tMkoA^lie 
ji^^MWit of a circle Off the fore carriage, give full power to place 
"'-the two axles at any angle necessary for causing the carriage to 
^^rn on the road, the centre of motioii being the perch-pin * I. 
^^<<q}\ieiat^ and hind carni^ me eontieetttd .fogedier fay lk» 
"^'j^eUdi 5,'i»faidi is bolted fast at one ^ hy ihe fbrk, aa^eeen 
"'-flrf'PIg: and at the other end is secured by two collars, whicjh 
permit the fore and hind wheels to adapt themselves to the 
twist of the road. • 

' To aacend steep parts of Uie load, and partieularly #llell'tiie 
esRiagelB used oo railways, or to drag another behind it, great- 
er friction wfll be required on the road than the two hind wheels 
will give, and there is therefore a contrivance to turn all the four 
^wheels. This is done by the pair of mitre wheels 4, one being 
' inr^e hind ta^ and the oth« the longitudinal duift 6^ 
' oii iMdc^ idiaflf ii'a uniineiMd' jtaint dtreedy tmdertlir pttdwpin 
' '^f-at 7. 9fiiB ^nnibfes tlfe miaH nhaft 7; to' be turned filangh 
•*1fflfe*carriafje should be on the lock. On one end of the shaft 
^'*%'is one of a pair of bevil wheels* the other being (m< the far&> 
* ^^^bS^^' whidi'wiieelii icre in the same proportion to tne^ioioAer 
'^Wf!h^ fdre idid'hiild'whedB of tile eaniage are, and diiaesiBMi 
''*ViiSs^ 6lhsUiliAMaoe^to move on the grovmd at* the sam^ wp&6S&» 
is a ground plan, and Fig. 7. a section of another 
way of impelhng all the wheels together, where the pereb^nn 
^9^^^&fer the centre of the axle* 8. is a i^eel turning Hqpon 
^i^TMddh 'bc(higf pot in liiotion' by Uie whed vill^^ ettose % 
' ^fW ^i t 6f*lSbti yAnod 10, to turn the fare-fldde, '^d>tlMve. 
''"by the wheels. ' *■ . . j . i 

bnorj»jj^j.g safety-valves and cocks to admit, ^ut affy and 
^4;^g^te the steam, &c. But as the engmting lis necesstir^on 
-^^^EyiW ^si^/ and < Midi' 1 

''ttiv^^biighf it^tltuilioesiMa^ to 'ciiniber oar account wiihthem. 

A&2 
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Mi Mem Biiwiltf(i|NNirlii^^ Sktm Carnagi. 

It only remains for us to gay, that the object of the paten< 
t«€s ij).: thaijpouuli^ (K^nstr^ a boiler, to iBakeiil ji» 

stoceMollifliloHGii lhej proposing to heat it from Mf> ImS&^um 

par^t»>vetod^ mdionly applying it to thtf bMler^iribanrflMtoi^ln 

wanted, they accx)mpHsh that great desideratum in the applica* • 
tion of steam to common roads, of making just such a qu^ititfi 
eXiSteauiaa i^} waated ; so that wsbeu goiag dovm hili, wiieiSr 
ilm- gytMfcitiM^ fbiacft wiil be. «iwi|^ laimpciilliff \fmH$^^yii\ > 
^ AtaMi Midb Iml may be medy totbe amHnUi^graBi#7Q[»i 
out figtHui lit-tiie<finift>)dH €ir bad pieoe jof nad, itbeD^i^marcDbohb 
ing wanted, more will be expended. - ' ' - ui 

..Xheieogines are whatiiare-ailkd High-poeasus^and'CapaUor 
oS/irorlcing.iiVilG^Mrse pom^«iid tibe steiit.i»p^Mei^iUi 
iijftijytm ijttiijuniMliift jfrocl^ thit the iHiiBi.fliBiiialiiiiQy;p 

tr f!: jM r -b.' -I '■.•.]? ,: m ' . '.j'TX.'ir 

N the bst Number of this Journai, page 198., we meiw^ 
tioned tlie formation of brown hematite by the action of wa*.)^ 
. tcr on casuiroa pipes. We have nQW({IO:;eiu«m!ml^ mymeo, 

^v#jwof h»>ork» entjUed, <f ^Qjft'rtiiihii^ ,Uio WiiiyliiiillJB 

Ijr^pelphiilen,'' notioes the fornmldain of erjuotdbr o£ rdi{)OQ(^noMi(i 
oOra fragment of a Roman copper vessel, which was, dug: up it^aiLD 
U^^my oi Bonn. The imier and.pat!^ surfot^tofilte ^iifisteMo 
UNf^ifSpfrndi next to the copper, ynth a deUcat^ layeKKffbaeAh 
G4Bpm;-i9*if99Hi:N^ b«ftiitim:diBde69lMiM «lf4i«id)iHMiii«bilo 
oigiljMitPfi, I and tmiii^id||ii(Ql j ,i^Jimw W^<ntfifilid|fMiiBDl^ 
or 6lOT>of a green cdmaf^^ and trWch mi^t be considered las ma*^-^ 
lachite. Noggerath also observed, io aoiyiilleQliitfiiiqC^^amitiui^q 
ti^iilt A'cte«^:^e .w^rought pi^ifif coppei^> njiw J([inalwfiul 

Tbty wjcrer^iiwroded oB^tte sUcfece,; tl)a<4jlk^ 
giPAl^i«rtQQuld ibe>iybQ(J^iujiXi)idaetnaejplap^ 

^\.<t t\s«A> /* .'.i^^iVyiuWd* hi /— omiO lob oiioT 
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On the Formation qfOrei.^^ < 3^ 

vvddt. Uad«r the gvdtti lOMem^^etftilgty'^tntta/lav^'of 
ifdi oririDed^crfstakof red «0|ifMr;-<^'VlM^iBicm» Testd, Aund' 
iMtt^Bomi) appcm to have been exposed tof tom ifewihl^ be«t; 

therefore, the red copper, in that^ase, may hate ' been the re- 
Bult^st^ tusioD, but no traces of fire could be detected in the copper 
nto ^liMd/tmf noriii^tfa«t of lociie other spcfnineBB irtt^ishollaaw 
B^jiiiiM • 4Bage<itariM^ a7Btds4if nd copper oo*iiDicdd cbpper 
4MHbii^f«ttiifl hi'the ficmiie hi Denoeste ineiitioDS 

crystals of -red copper he saw in the h(jlloW8of the fragment of the 
ie^oEfiibconze horse, which had lain for some hundred years un- 
dar 'gnamd«> ^ ICorveau 6ays, the crysiais were of two kinds, one 
ruby red, bong red copper ; the othtrsreHarakl gMm^^aild thev^ 
^idrfeipKdMate; aadDemeste addsy tfalit'ionitttaC the hollows 
also contiucied crystals of blue nidachite}or'hhiid>i(ipper* Vau- 
quehri informs, that, on examining the fragmenl<>f a statue, which 
4iad been long buried, he found the extevior ol- red copper, and 
the Ulterior of copper in its metallic state. It is evident^ that these 
dhari <r( 3 in the copper, m the spectmens just enamerated» had 
been prodaced by the action of the atmoBphereand ef percbladi^ 
■water. It is equally well known, that similar changes have 
been produced on copper, when fused under particular circuni<« 
atflttces. Examples '^'Chis hind 'irere met with in masses of 
ceppe* )iiRMMd thb *kk^ i^hi<^; in Ihe year ViH^ 'fld^ed 
oMra oMfidmihie ^p^ce^bf the district of Torre d^*6i*eco: 
Obiwaiofti^opper coins were converted into red copper, and, in 
some epeciiibens, the -Surface was crystallized, while the interior 
had^iB'TG^iat^'^structUre. In some of the specimens of brasa 
•candMM{|iAdii^/Ibit^''M^^ preserved, in th^ MuiBetttti 
offiter lAlii«i^^itr HKIHttburgh, the sine has sepamted-'lMif 
the copper. On isome of theui there are small hrownish crystals 
of translucent blende, numerous octahedrons vX red copper, nnd 
veD|(iieeuUfy|l os^ppeivred cubes of pure coppKf. In 'Other Bpe- ■ 
ciiiiBiii[f£iMK>lhgtti^iti^ "i^llilioiied ^ tflith^ tkN6hlc^al^ 

fbrabuiilStasses of iron, partly ci^slst^^ and ' 

also^ in the: state df ii*on-glance and spatty lifon,' have been found 
mlfaie'iarvasof iV^^viuB; ^ ' Silvef^ ta beautifnl octahedrons, lead ' • 
in^rliiabtktd o^idlthat^go, ^d^ gat^na^ OP lea^ in $be ' 

Torre del Oreeo.*— Vid. Sf^weigger^a Journal. 
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^UT. XX. — Meetorological Register for the years \ 18^, 
^823, and 1824, kept at the Manse of Cluniey Perifishux\ 
_ By tlie Reverend William Maceitchie 



The ollowing Register sliews tlie Monthly and Yearly Mdaij 
Tcni|)erature and Pressure at Clunie Manse, Perthshire, for the 
four years preceding the 1st January 1825 -f*. The Thermo- 
meter is kept in the shade, outside, and in a northern ex}>osurei 
< Both the Thermometer and Barometer are situated about ISd 
feet above the sea level, 45 miles west of the German Ocean, ii^ 
N. Lat. 5(jr 85'. 

.Monthly and Yearly Mean Temperature and Pressure at Clti^ 
• ' _ J . J riie Manse ^ Perthshire. 



1821. 



Months. 



1 

January, ... 
February, 

March, 

April, 

May, 

June, 

July, 

August, ... 
September, 
October, .., 
November, 
December, 



Yearly 
Mean 



Thermom. 



10 a.m. 



3fU6 

41.7 
42.15 

51.7 

52.0 

5J).2 

(52.7 

C2.0 

5«.5 

50.10 

43.8 

3U.7 



49.7 



lUr.M. 



.36.0 

3a.o 

38. IC 

44.0 

445 

55.0 

54.5 

55.00 

53.15 

4G.0 

40.0 

30.7 



45.4 



Noon. 



29.85 
30.17 
29.46 
29.53 
29.85 
.30.16 
20.85 
29.82 
29.C5 
29.75 
29.52 
28.90 



29.62 



Months. 



January,... 
February, 

^larch, 

April, 
May, ...... 

June, ...... 

July, 

August, ... 
September, 
October, ... 
November, 
December, 

Yearly 1 
Mean, j ' " * 



TUERMOH. 



10a.m. 



40.2 

40.9 

45.12 

49.19 

58.2 

65.4 

63.22 

61.12 

14.12 

48.13 

43.29 

35.1(i 



60.12 



10 P.M. 



39.14 

39.23 

40.3 

43.9 

48.21 

55.6 

55.3 

54.8 

47.10 

45.25 

42.15 

3.4.19 



45.13 



Bar. 



Noon. 



2C.98 
20.01 
29.66 
29.89 
30.40 
30.20 
29.72 
29.70 
29.91 
29.53 
29.38 
29.94 



29.CC 



• We hope the meritorious example of our worthy and ex^llent friend 
the Miniater of Clunie, who has for many years recorded with grfat accuracy 
the meteorological phenomena of his pariah, and communicated accounts of 
them to the public, will not be lost on many of our clerical friend^ in different 
parta of the country. . ~" 

f From the beginning of the year 1809 to the end of the year 1820, the 
temperature was taken regularly at 0 o*clock a. m. and 1 1 o'clock r. m., and the 
pressure at 12 o'clock noon. j ^ '. - , \ 



•(i 
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1823. 






1824. 


Months. 


Thehmom. 


I3ar. 






TllEIlMOBt. 


Bah. 


10 a.m. 


10 p. M. 


Noon. 




10 a.m. 


1 0 p. M. 


Noon. 


January, ... 

Februar}'-, 

April, ...... 

August, ... 
September, 
October, ... 
November, 
December, 


34.15 

34.9 

41.G 

4C.5 

64. IC 

68.8 

69.20 

68.21 

55.15 

46.20 

45.15 

38.0 


34°0 

83.0 

37.8 

41.15 

48.7 

48.20 

62.24 

61.0 

41.15 

42.23 

44.8 

36.10 


29-77 
2J).66 
29.60 
2.0.82 

29.77 
29.79 
29.62 
29.68 
29.81 
29.65 
29.96 
29.44 




January, ... 
February, 

May, 

July, 

August, ... 
September, 
October, ... 
November, 
December, 


39°.24 

40.0 

41.15 

48.0 

66.9 

61.27 

64.0 

61.23 

54.26 

47.0 

39.16 

36.15 


40°.3 

38.18 

36.13 

41.20 

46.13 

62.2 

60.10 

52.24 

50.6 

43.23 

37.21 

36.16 


29.87 
29.7c 
29.73 
29.79 
29.95 
29.99 
20.V,G 
29.86 
29. »1 
29.57 
29.32 
29.49 


Yearly ) 
Mean', f "' 


47.15 


45.10 


29.71 




Yearlv \ 
Mean', j •* 


48.13 


43.14 


29.75 



TABLE of the Whuls at Clunk Mansc^ Perthshire^ 



Years. 



1821, 
1822, 
1823, 
1824, 



Days, 
N. 


Davs, 
NE. 


Days, 
E. 


Days, 
SE. 


Days, 
S. 


Davs, 
SW. 


Davs, 
W. 


Davs* 
NW. 


8 
3 
12 
17 


25 
38 
48 
63 


32 


49 


9 
6 
5 
3 


107 
112 
99 
93 


43 
71 
37 
58 


92 
64 
89 
81 


37 

36 
28 


31 
32 


1 
) 
\ 



01 .of: 



00.01; 



01.18 



Weather at Clunie Manse ^ Pertltshlre, 



€l.Gt' 



£1.! 
£1.1 

Sl.< 





\'"ear3. 


Fair 
days. 


Foul 
davs. 

w 


Sunshine 
days. 




1821, 
1822, 
1823, 
1824, 


217 

2'2i) 
2-2:1 
220 


148 
136 
142 
146 


155 
166 
193 

202 


IVIcan 
of the V 
4 years, j 


222J- 


143 


179 



.1:1) 



I 

;lil(]A 

...... ,yuK 

(OiiijL 

,vli>l/ 

... .IfjJij^uA 

... ,i'jdoJoC) 




VOOTUD*>B i&' 



r.fll ,02n/ 1 
•lit hm ,.K 



bnorft imlDepth of the Snow at Clunie Manse^ PeriItsh lre, iT • 



•J^ Ll.it '/ li 1. 


1821. 


1822. 


1823. 


1824. 


TotaL 


'Months. 








1 -liil ' 






Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


January, ... 


2 


• 


114 


• • • 


134 


February^ 


3 




31 




344 


.^rch,..yf. 






64 


6 


214 




• • • 




• mm 


3 


3 


November, 


u 


• • • 


• • • 


1| 




December, 


3 


1 


64 


44 


14 




12 


94 


534 


144 


894 



Google 



hi 



l^^^grrah^i*6 Lisl of Rare Plants, 



, W»' ' " 4 r I';' ''1^ 

Observations (U Clwiue Manse, 1821 to 1824 hiclwuve. 



-v>a x 

.. L 


Lunai' 


Solar 


Parheliu, 


\Vat€r- 


Aurorse 


TliundtT 


JOarth- 


Haloes. 


UaloeEL 


Mock Suns. 


spouts. 


Jioreales. 


Storms. 


quakcs. 




d 


a 


3 




5 


2 




1822, 




0. 8 




2 


2 




1 


1023, 


6 t')\ 


him ftiu 






1 


1 




1824, 


7 


6 


" '4 




1 







Aiii^^ i^^.—Jtwif Planh TvhicK home Flowered j^} the 

Royal Botanic Garden^ Edinburgh, daring the last ^ree 

T''^^"'' 10. isaa 

"^^'Ijut still there is a distinction of 
^'*'liabit, the plant, especially in 
.j^) ' the open air, l)einj^ more up- 
." ri^ht, the branches uioresUmder 
and droo])ing, the peduncles ge- 
[J'^ ; nerally rather longer, and green. 

Haiuellia ventricosa,' 7 



fi 



•A 



Amaryllis Candida: ^ 

Aralia capitatcLj j r^a,, , « > , f 
Aristolochia labiosa. ' 
Calytrix glabra.'" 
Cerbera Maup;has. 
Cymbidium reflexum. . ' '* 
Daviesia latifoHa. ' ' ' ••' * 
Edwardsia rrrandiflora. ''^ 

Has stood on the o\yen wall with* 
cut injury for two winters, and 
came into flower the beginning 
of May. J- \ 

Edwardsia microphylla. 

Placed against the o]>cn wall in 
a sheltered situation last year, 
^-6tood the winter without in- 
jury, — was quite full of flower 
during the latter end of March 
and tne whole of April, — and 

lii^xibii 'this and the last species 
will ripen fruit. Ji 

Ehretia timfolia. • ''''i r 
Fuchsia excorticata. i , ,.: 
Fuchsia gracilis, va^.^,tenella. 

This, in a young state, seemed to 
possess «L specific chacactar* e»- 
I^ecially in its broader, more 
ovate, and less toothed leaves. 
Our largest plant is ijow several 
'feet high, and it seems scarcely 
possible to distinguish the leaves ; 



X 

I 



Ilcdychium coccineuni. 

Hexlychium spicatuni., 

Heliconia psittacoruin. 

Jasminum paniculatiu^. * 

Joncsia pinnata. 
Asjogam ()f Hheede^'H^^VlSiklab. 
voL&. t. W.' ■•l^'J' 

Koelrcuteria pai^cuta^vVA 

Laurus cinnainonnm). '^'"^"!? 

Ligustrum IvicidumjjljJiqa 

Lilium loTigifloruDql;';;;,^'^!^ 

Limnocharis Pluimeni '^"^ 

Malaxis liIifolia-,;t^ iUfaonie 

Malpighia lucida.^;';;;^;^';^^ 
I take this opportufiity'^ofcojTcct- 
ing an error to which ,t, Iji^a^^ 
tently gave rise in Bo^^.^Iag. 
' t. 24(!2. This beautiful species 
. ^ has never producetl fruit with 
us, and is unfortunately propa- 
gated by cuttings with extreme 
difficulty. 

Maraiita bicolor. 
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Jfaranta secunda 

This undescribed and curious spe- 
xi£d was brought irom Jiiio <le 



p incnts, pale puqilc, colour deeper 
the edges, two with slender 
daws, and Mm thir<i hav. 
dnJtoeiro> bjiGwt«iii*>OnQi^ . cylindricMl (^«( ibrmin^ 

.1^ Jl^ItadritBei vicv in lirilr^ j^^m^faux, firm, aHtl yellow. 



-- DEacRiPTiOK. — Hoot creeping, 
thromring up uiiny crowns. Utem 

*H>bli4ue, comptendO, very life, 
aid^t haaHs yellow, undivided) 

harsh, arising sin-^ly from deep 
— brorrn tlots, which are somewhat 
clustered. Leaves oblonff, aou- 
imnate, unequally divided by 




rrwiU petalloid, yellow, 2.parted, 
the larger Segment huUihig the } 

porting th0 anti^ )dii iMifia^^ 



Anther single, pear-shaped, at- 



below by its apex, clclt 
•t tiie.dUe« Stigma S^meted^ 
~«BOAVAtod ftbeve. ' Sfyle stout, 
compressed, as well as tlie stin^- 



the middle rib, mostly radical; 

tj^^ ^^J^'^' embracing MO^ii^^SLSt^^ 

vticV other and the stem, very "WmBntf^^ wIHr 



Si 



\^i^iid\n^^t«iiaUf;^t padually 

less so upwards, stron^'fv ciliated 
to very near the top ; petioles 
compressed, jointed near the top, 
lMuL,MAm^^ bebw 
the joint, above it green, cpm« 
pressed, without groove, more 
' smooth^ or scarcely hispid uu its 
^or6 pwt ; middle lib of leaf 
round, smooth, and prominent 
.behind, slightly channelled in 
'' ifront, veins parallel, extending 
Ihrtbe edgevhlie lea^' dftuiHiS 
"Cd by exceedingly delicate trans- 
jverse line^. Sjnfces conim^ate, 
ansins from the a^uli^ g^' a ter« 
MttHleaf, supportol on a bispid 
footsUlk, at the bas^'df ''#iSc1i 
there are two slieatliini^, unequal 
acuminate bracteas, dense, ilat on 
tme side, round on the other,- bor-^ 
J, ti40red withapicoMfilarge, green, 
hispid, iml)rirated, pointed brac- 
teas; rachis zigzag, tootlicd. 
F/lottwr*' expanding in succession 
(luring several weekft, pvodtMed 
from the flat side of the spike; 
spikelcts (j-dowcrcd, with thin 
tnumjaieut brucLeas bet>veea 
the m>werS, which are in psurs^ 
4Bd" M^'oelled. Cali/x trij)hyl- 
lous, leaflets liispid externally, 
smooth within, thin, membra- 
nous, ovat^Janceolate, acumi* 
nate, adpressed. CoroUOy outer 
limb of three segments, very si- 
'"'^^^jmilar to the calyx, but broader, 
•^V more bhuit, unequally in« 

•#10 1 rf >i « "itsit • Hi / • ' ' . ■ .« 



forward, so as to cnrrv the stii^- 



ma to the bottom of the tlower ; 
germen infBnor, cohered i^ih 
WkybsoxB. ^ 

M^deuca squ^osa. irrrRffi A 
Has stoo^ pa tjie open wa)l for 
two winters without injury. 
Flowering began in. the end of 



May. rjj.f PI 

]\IliscI coccinea. - 1 

Mussaenda m^&u J 

Oniithidiiim ooccinQura* , A' ( 

Ornithofi^aluni arabicuni. i 



fframineum. 



Phyllanthus je)l|fiujftbi§ 
Pimelea drupaoea. ' 

pauciflorili/^^' 

Protca cvnaroidesL. , . a 
Rhagoclia nutaj*?.!,':^';.;^)^ 

plena, j ua ncKptiUif ..^ 

This handsome plan(jt9ai^^9fff& 
ed from North Amenca. ^ , j 

Scliinus dependens. " . ^ ^ 

;v h'Mjt •-■'/?^ bns fUi'.'Jo 



( 
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AttX. XXII. — Meteordog-lcal Ohscrvailoa^ nmic ai Leith,. By. 
. Messrs. CoiJisxjkKAM aikd f 0004^ . ' - . u 

J. HE journal, from nrhich the following monthly insults ai«^ ^ 
extractedj is kept about 220 feet above the level of the ^d, ' 
and a £ew hundred yards distant from it The ^ernunbet^ 

is registereil at 9 a. m. and i) p. m. ; the Bai'omcter at 9 a. m. ,w 
Noon, 4 p. M. and 9 p. m. ; tlie Rain-Gauge and Wind-Vane at- ^ 
noon- The Hygrometrical observations are made bymeahli 6f ' 
two.ThmEMVQMt^^ which has its bulb covered mth',^;; 
moA w^tiemAr^ tiieir iodiciitioQa are r^glst^^^tit 

noon. -i; « '•.- ' -i »' . n ,>t ,3. 

fimT^ ■ 

1. Tenipflmtw^ z , t J FaknTtier. 

Mev^M^m^i arjs25 

Maximum by Ilegifter T|iff:poiiietef',....*«*«...«..,..<.*........ 7^000 

Miniiyinp,fry dit^ ...... .f»^H»«"***<*«**** 40.500 

Range, ^....«.......MMrf*****««*««*«*<«c>»— 35.500 

Mean of the 9tftgpfae»f .f,.,^**** •••••• *•••••••* ^^fiO 

a» Freamttew = ' Xacbea. 
Memiif tiielfedHH j...... »M 

Bafi y y >tt<»»i . «iU<i.*M<«>»»<t».^«tM*»4>><Mi * «iM«»<ii<*w w i » if<>4» o4 '* » ^ il^WQ i^'io 

8. Humidity. . • /-^ I'ahr. Tiier. 

Mean dilFcTence during the month between the two Thei^ -^^^^ 

' ' ' meters, e.946^-« 

Maximum ditto, lL3«^-'>- 

BTinimum ditt^ ......f 9:600 

4. Rainy*..,......*...M......,......«...r...*^...........................1.240Incfa. 

OiH:. <li» .. . , I ,>irr ,j j't ) ;,; \f 

, . . Jietmrkg, ; 

The weather dutilPg this month was variable; the sky .g^t^^ally ob- 
8nire\l l»y Ueiise clpuda ; temporature and pressure moderate ; wind variable. 

'U/e*-*-Last night, at 9 o'clock, the mercurial column stood at 2S>yi'.i inches, 
and this mt)nung we found it at 29,21: it descended to 21), 15 befor^ noon, 

wlien heavy showers of fain began to fall, ^^^oo^J^/^^j ^ifl*jtft""^P' whicii 
continued till the eveniijg. ' ' * '** "* " , /" , 

\ t'i: , . . •» ,f></iwf- wiumwiiiJ! 



Digitized by Google 



Messi'6 ColdbUmm and Foggo's Obscrvai'mis. 859 

7<ft.— ^vcral laige md dense nimM paned tfKltj ftwii 8W. d&elMg^s «i 

intervals heavy showers of rain* At 5 p. m. s veixlSne prkna^ ramfoco was seen, 
withm the interior circilliifieapeiice4»f which were two petfe^^t aupehntmeraries of 
great brilliancy. They were of unequal breadftks the a^<md was namwet than 
the first ; and both taken together, scarcely equalled in breadth the primary. In 
each, all the spectral tints were diatingui^hable. Now and then, as the cloud 
moved on, a third set of colours was perceived in detached portions; but a 
third bow was never cfjinplcted. Durint^ (bis interest in^r display, another phe- 
nomenon presente(i itself, namely, the cmtvergeme of tJic ,s<>lar r/Jt/v, "which was 
seen most distinctly, owing to the deep colour of the niml^us by which tlie rain- 
bow was fpnaed. The beams iilied the whole space included by the bow, and 
passed beyond its drcumference to a consi^^i^e dist^ce* Tbe e^^t of the 
whole was exceetlingly rich. 

IGih — For sevLnai days past, we have had variahle winds, high tempera- 
tures, and steady pressure. To-day, the wind Veered from'^* tO E. ^d from 
£. toW. repeatedly. The minimum temperattne was 54**; maximun^?^^. 
Barometer 30,19& ,. . 

The fblloidng observslioos weMT uftd^ (ni ^obur Radiation t 

Hour. Tber. in shade* in sun. 

8 90 ... ^ • U40 Vbl^ilM'Wr'ifi > 

9 71.5 ' ' -IM*-' -^^'-miLi'' ' ' 

9 ao ... riie.^ ' mA>vMME.' '* 

'10 73.0 118U> • Afevoundi;'' 

11 ' 7^ llfl* t -mtHbi *'* 

: : l9iiooii» 74.0 IWJi Dittoi ida^r^^^^j ^ 

at a^^^ld^lte af iDMeite'mO'^ 
I'dT.i.WT Ther. in flhade. Inmn. 



OA.it W.0 104,0 Much the iky. 

J » At , . lOC-O . Ci^^wr r/, M 

.1 til o*>..i. ^uXtY. ♦^♦J^'^i 

^ ■ • ^ • ' IkmM r,.'^:- 

1. Temperature. . .^j. ^ .,.y ^p, -^fyr <^ ^-.^ahr. Thqr. 

Mean of the month, • ,....•....••.«•. 60°.9G0 

Maximum by I? ogistcr Thermometer, ^^l.ooo 

..f - ''liiUfiiiHijum by ditto diUo,v«kk..4Ui.k»'.v.;;/..<»k.r;.;;.*v;,i;....;;. 45.0(X^ 

••••^•^•'■'•natig^; : v.:..;.^v;.i;ir;ii^j..w^..;w.U;::^-!:;2..v.i.v..;..;..v. sd.ooo-"'- 

Mean of th0 extremesf 63.000^ 
"■''Sfc Pressure. 



UDuj^ f^"' f>"hpo.'i->b Ti ; Ii;,CS 2;i J, ii.".!* -jh -'"'"'^^nch^W 



Mflximum observed, 3o.^oo 

Minimum observed, «.....*•....... 29.720 

liange,..; •« , 0.880 
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..^IfcJiumi^. PatewTlibr. 

Mean difference during the month between the two Ther-^ veil 

Haximum ditto, -14.700 iOiUil 

MioHninn ditt<H..»«M««tM!^»««*>**«MjMv^«*««M>«««*«r**tM>«^.i^i 0.000 

4. •mo^« ..•M;i.4....oV#.;^.....«.^..M.......M......*^.V...i«.07 onta'latt.''? 

' A. Wladi,....^,..,N. 1, 1, E. 11^^ SE. 2, S. 4, ' !sw. 1, ^ * 

• i?«fm<w«* V) 01 

Thig ttdrith hi9 1)eeii pirticulailj veiiUBkaUd Ibr thd prevalenc^Sf 
i2sua% high temfter^ures, and a long contino|Bf».of diy weiithMl»TJKMi 
very yaxiable, both in direction and strength ; pressure hi^. / 1 r r o rlT 

8/6.— .The morning of this day was dear, and the sun shone very briglitly. 
About noon, a lliin sheet of drrO'Straitis formed in the zenith, which did not ,cl 
sensibly diminisli the etl'ect of the solar beams, neither could it be easily {>er- >£ 
ceived ; but its existence was rendered evident by the appearance of a coloured, . Jj 
hahy which remained till about 3 o'clock. The halo consisted of two bands of 
colours, one of which was quite circular, and the other elliptical The first 
had a diameter of about 45", which was also the perpendicular diameter of the 
latter ; while its horizontal diameter was about 66®. At the two points north 
and south of the sun, where the bands coincided, they were very vivid, and at 
one time assumed quite the appearance of parheHa. The intensity of tlic co- 
lours diminished in both towards the east and west, and in these quarters it 
trit that the halo first to'fitde. It had entirely disappeared at 4 f.m. 

'lte.5p^0.'' S61.iR»l'^. !BirlM,08,fiaiing. ' Wmd £. mederatew ^ 

ISdk-ilHigh temperatuTCS lim' prerailed during the last week^ with aas^ 
tfaaljr wUdaJi and ^07 lUtle itiii. Tin mean minimmn tempen^Siw <3f 'the 
Mk wm)Vpm^4^jaum nMirfm^-f4«M^ Otiitn^pty and : 

On faB»I»,1^^lkmMtfii^!^^ 
dax t]ieUMUwiBg.abMmtiM»ivmiBadet BaA-a^lfti Beinpainl^Ba^ 
liMivr^^t .null .t 

TUer. In shade. In sun. Difference. 

9 ao^M f I m . 129.0 . .. ttLa' . 'fliito{i9ivVK 

10 ooce .. . isftio lM':^^tlwl«MiMB'(»lll. 

11 ■^'^'>^^''^^eM - im 68.0 bus: ' 

1« 9041 IWM 6ft.O 6IBd^%A^ 



^Q^Wt^Ub da7,at noon, the hygrometrical thennMilMif^ Sndicatcd^'sfitlf^ 
of perfect saturation. At the moment of observation, the sky wad qttit^ clear 
in t)w»iMfiltbillnitieMRaMij w lti a ^ fm H i^YS&iei^^ <Hatgy ^ti^rtfers. ifem^ 
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dO,26 to 30,30; and the niinfmnm tOBpantozo atet iiiniilniplliifiMhllii 
?1 It 1 Mrnn trniprritiiiTi fir Mi 1 1 W fl MiiiiwIiUliPUl B«iib 

pdnt ia:«i.iBir..saia& 

CiK>.o Tn«^;ttt aiia&- Ihiuii:' j5jHaeiice;'^^'^ "^^^^^ 

8 v# ^'^^ W r ^tto- 

8 so '^ •^^'*e2.d" ' fssiO ' ' to • m 
9^ eas . 125.0 ^"•^ ' BL6 ' imo,' • 

10 63.0 130i0 -ifi 67.0 Ditta 

vMSUm^lmmijmikaiam ttmpenilm of - fife M-^^ 
Tlie marimiim oecitiM^lilemivYbai ISirth^^ 
gn^^iin^^ 'Q^ iSAytABlK' *tfSeiSaffik^ fsAfk^^ 

BiriMittA;«ioe' Hid SM, iiM dhetteiwtlfbtlKl^^rMti^ 

tlljilHItMe to UO^* . " v.'- . • . /-^ a! .^u<' ; L^vrr> 

Mean of the uonth^ . " 

Maximum bv Ileglrtdr T?litaiiAteef«^ 

Mean of Oie fi^remd% «/.t;M';v'""»"»'»»..«...*.M'.v""Mv»« 80i60d . ; 

a; Humiditj. * Falit, tia?^' ' 

. ^ Mean difference duiiug the monti between \h» two Ther- ' ' 

. nMwnflt^.. « 6^.580^ 

:^JUqjW» ditto, 3d, ILOOO'^v^ 

Pfinlmumii^tto, 17th, * 2.900 



liJ-: 



«• ■ ' HHi^ — — — T I II jiffi mrtiffl . II 



letting, the first two Tj5«eijAAf.tJi«jromth^much tv«at^ 

^'/^iirrj?^ ^.M»«^^^^^ imuaually low pressure for tliO eeaiortJ J 
^■"Ww .^^*M#5»p»^i^ A4P^ light rain In the ^^^^ 

•"•"^jtf rt» fJUS(W«iwWpbiiWft Weeded ia tie^ evoiingbjrjitbirtewut - 
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JmkW 1886. 



17?^ — After a very wet day, during which the tenijierature remained stea- 
dily at anil the baromet^* aboiit 29,7^> a display of the aurora boreaUs was 
m&k at 10 p. M. It was neither vi^idfiiotlong cootuiueiiy and presented only 
the usiii^ appearances oft hat meteor. i . ' 

IZih, — Minunum temjierature of the prjeceding night 63% ^Jiii day was a 
vejry pleit-'i^uit one. Cuniwii |M:evailed. • i 

— I he coincidence of the dew-point, as ol)ser\'^e(l in the afUrriuoii, aiid 
the minimiiTn temperature oi the succeetiiug night, was very 1 euur^al>le du- 
ring^the ten kst days of the inoBth: it waa equally so ip E., Kiw,.l<j)V. f^d 
W. windsy the difiersnce jeldom #Biouiiting to more . thaa. one d^i^ < : { ^ 

L ) L-'J \ 

^ -in~™» •« ^ _ , -■- I •-■ * f ',i ^ .'I 

i. ■ J 1 • ' . 'J-^ ... 

Akt. XXIII. — Celestial Phenomena frovi October. l, tl8S5 
Jmiuarif 1. calcida.ted for the Mcruiian of EdinbUr^^ 
Mean Tim, By Mr Gxo^gs Imn£s, Aberdeen. ' 

Thfttfany Mre ipw iuM acQvrding to the CM^_ reckoning, tbe.dity begp- 
1^ nidtught^^hejQpnjunctiap of t^ Moon witfi 1)10 ptan.tffo 



I - . Of: i^s lii 



1. 
1. 

2. 
3. 
3. 
3. 
4. 
4. 
4. 
6. 
6. 
6. 
7. 
7. 
8. 
8. 



n. , „ 
23 25 4:2 



8 5f? 4n 

2 4 dO 

4 1 42 
16 40 0 

9 55 50 
13 8 
18 37 0 

5 d? 40 
7 37 12 

10 22 0 
9 9 C6 
10 13 20 
5 0 81 
lit 36 40 
0 3 37 
2 4'4 36 
10,41 A 
dO 3d 
11. 23 3 34 
48# 29 4a 0 
14.V 13 69 V. 



^ greatest elostg. 

d ]) 1 « 
Im. I. sat* 1^ 

6 H> 

d D - n .. 

c5 ]) n 

$ neatf % 

( LastQuartm 

d ^ 

0 New Moon.. 

6 6 11 
d9«ri^ 



D. 

14. 
16. 
16. 

17. 
18. 
18. 
18. 
19. 
21. 
28. 
2& 
26. 

27. 
2& 
29. 
29. 

30. 
30. 
31. 
31. 



^* / // 

17 ^ 14 

22 13 12 
22 47 45 
21 56 S7 

1 27 50 

2 2 44 

18 39 1 
G 37 6 

11 8 0 
.16 29 .1: 
4 U 27 ) 
21 ^ > 

19 n 0; 

4 19 40 

5 10 4 

14 40 43 

20 35 0 
7 47 10 

21 7 1 

15 50 47 
19 i^o 33 

V O ^- 

i H i : ^ 



dD^R 
d ))! > t 

dD' t 

d D¥ 

]) First QjUarter. 

69 - 

0 eaters ;r 
Im. I. sat. T/j, 
QFttll Mootf. 

d M T .'1 
d D ^A. b n 

d D 2 .'d 

neat <r. .T 
d > l7»0CC"lfe' 

dD »iif -3 
d n 

d 1) »iD&:: 

•5* tfl .-'i 



OS 
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' 1). 


iff. , „ 




D. 


H. ^ „ 


* ■ ■ I '- . :i 


. 1. 


6 0 0 


Sup.(5 0,9 


14. 


U 9 0 


(5 ^ H . <; ' 


1. 


13 51 55 


<5 K n 


15, 


14 36 50 


d > n 




s c 57 


Em. III. aat. % 


16. 


2 4 56 


Im. IV, 8it V 


2. 


6 5 4 


Im. 1. sat. "2/ 


17. 


11 7 0 


2) FiMt Quarter* 




8^ 17 




1& 


4 20 29 


Im. I. sat U 


-"■3.*-' 


17 «0 0 




20. 


19 14 0 








( Last (i.uarte& 




12 49' 38 


0 enters f 


4. 


13 2© ^ 




22. 


18 35 0 




4. 


22 12 30 




24. 


10 49 5 




-ftb — 2 43 58 


Im. II. sat. 


25. 


C 13 54 


Im;' I. sat 7f 


5. 


20 8 9 




25. 


11 29 55 


d D A « 




I.^ 41 3 




2& 


1& 46 10 


OFuUMooiv 




i« 30 0 


9 near « Tig . 








8. 


7 1 45 




25. 


20 53 24 


d9 2» ^ 


a 


16 46 35 


d })iT^ 


26. 


8 37 0 


6 S 




3 37 2 


Im. III. sat. y 


26. 


13 49 36 






8 44 50 


0 New Moon. 


26. 


23 57 14 


dDT? 


10. 


18 29 37 


dD^ 


27. 


0 42 13 


Im. I. sat. y, 


11* 


2 27 2 


Im. I. sat. 2f , , 
d 


27. 


21 23 30 


d D « n 


11. 


4 26 36 


28. 


1 6 25 


d D/* n 


IS. 


6 17 20 


Im. II. sat. ' 


28. 


3 31 40 


d D » n . 


18. 


7 48 52 


d ) 1/* ^ . 


.28. 


19 25 12 


d Hn 


13. 


8 24 25 


d ]) ? J 


29. 


23 41 2 


Im* II. aat If. 


14. 


10 15 17 




30. 


22 22 0 


d.J I a 2Z5 \: 


14. 


12 4^ 0, 


?,»ear«!^ , i 


30. 


23 32 27 


6 i^»m t: 





Id 27 12 


' ' ..: ■ 








1. 






I9b 4.fi0 




a. 


4 24 0 


61)* SI 




4M04 




3. 


' : 6 34 45 


Em. IV. aat V 


11. . 


• 98 da> 


d * ' --^^ 


a 


3^ 5fti 


( Xast QuartCBw 


11. 


14 34 0 


d tt^ ^ 




6 50 


d'DV ■ , 


11. 




d'Jrf f . ^ 


4 


2 35 35 




12. 


0 45 Sftr 




9. 


0 32 49 




12. 


6 • 0 






1 59 40 




13. 


Ot 14 40 






^0.^ 9 0 




13. 


17 1» 0. 


d'SMTll • 


7. 


r 2 14 41 


Im. il. sat Iji < 


13. 


c 


^^te^elo^ 


7. 


10 5f] 0 


14. 


4 48 30 


Imi m At V ' 


81 


5 1 36 


6 1)9 <^ ! 


14. 


22 27 0 




& 


15 7 8 


dl)^TTt' ' 


15. 


2 50 49 


£m. m. sat If 


9. 


9 28 0 


69-^ 


16. 


14 19 # 


&^^t 


9. 


20.14 28 


H New Mooi^: ) 


17. 


6 40 28 


D'Firet Qtiart^r 


16. 


17 40 0 


«?0h 


18. 


6 22 12 


Im. Z'taHtiy n 


10. 


18 40 


dH#^ ^ 




0 40 84 
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3SI^ CMfHal Phetiojne?(aJwm QcL 1. to Jan. 1. l8S&j 



as:: 



1 31 52 




Im. III. sat V 

c5 t A ^'- ^ - 

d D b • * 
d 1) " n • • 



B. 
25. 

26. 

27. 
i8. 

28. 
2JL 
29. 
30. 
31. 



9 0 32 
10 49 23 

3 7 26 
2 43 51 

4 9 48' 

5 19 10 
0 57 12 
9 49 0 

15 30 0 
23 13 32 



v., : ^x? o4i aCr 

O Full M«OQ«- 7d 

d 1) r. Ill .iGiJixIuO 

Im. I. sat. V ■ 

d y Pa^^^^C^^ 
d D 2«:ii= 

d it''^ 

* - * • ' 



^imes of the Planets passing ilie Meridian, 





Mercury. 


Venus. 


INIars. 


Jupiter. 


Saturn. 


Georgian. 






H. , 


H. , 


H. , 


H. , 


11. , 


H. , 


1 


10 4« 


9 31 


9 20 


9 45 


4 3G 


18 29 


5 


10 48 


9 34 


9 20 


9 32 


4 31 


18 13 


10 


10 5G 


9 38 


9 15 


9 16 


4 12 


17 54 


15 


11 7 


9 41 


9 7 


9 0 


3 51 


17 35 


20 


n 18 


0 44 


8 58 


8 44 


3 31 


17 16 


25 


11 29 


0 4G 


8 48 


8 27 


3 11 


IG 57 


30 


U 40 


9 49 


8 39 


8 11 


2 49 


IG 39 



-OCTOBEH, . 



NOVEMDER. 





Mercury. 


Venus. 


IVfars. 


Jupiter. 






n. , 
0 51 


u. , 
8 36 




D. 
1 


n 45 


u. , 
8 4 


5 


11 56 


9 53 


ff 39 


7 51 


10 


12 6 


9 50 


6 21 


7 33 


15 


12 18 


9 69 


8 12 


7 16 


20 


12 30 


10 3 


8 3 


G 58 


25 


•12 43 


10 8 


7 53 


G 41 


30 


12 57 


10 11 


7 44 


G 23 



Saturn. Georgian. 




DecembCii. 





]\^e^cul;)^ 


Venus. 


D. 


H. , 


11. , 


1 


12 59 


10 13 


5 


13 9 


le 17 


10 


13 19 


10 23 


15 


13 24, 


10 29 


20 


13 19 


lO 36 


25 


12 67 


to 42 


30 


12 16 


10 49 



INIars. 



II. , 
7 43 
7 35 

7 26 
7 16 
7 6 
6 57 
6 48 



Jupiter. 



u. , 

6 20 
6 ^is 
5 4a^ 
5 28 
5 9 ' "' 
4 50 
4 30 < 



Saturn. 



n. , 
0 35 
0 18 
23 54 
23 31 
23 13 
22 40 
22 30 



Georgian. 



H. , 

14 36 
14 22 
14 3 
13 45 
13 27 
13 8 
12 50 



to iiroiMiu*- tarii 



rrnc 
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Ocatkaiiim ^^vSMmMf 

On the 9$th of October, thiRe will be an occulUtion of the planet S^fftirf^ 
bj the Moon. The following aire the Element^ ind princTpal rettilta of a cal;* 
cuktion for Edinburgh, oatngf the decimal Tables of Saturn by SomuUli th* 
So]wTabtb oCi>i2(imMyaftdtfieX4ii}^ - ^-^ ! 

]Uic^(j, ^e D ^.^7 §t EcUnbujrgh, Memtiw, Oct. 30. .^1 7 1,08 



Geocentric conjunction, in Longitude, « 

8i)a*8 llight A^ension, . . ^ 

■ horarv motion in Kight Ascen&ion^ 

Appannt^UMii^t^ of tho iu:liptic, .. | . 

Moon*f Xiluade, aouth increasing-, i 

Equatoiial horiaontal parallax, i 
in Longitude, 



Appare^ 



s 



I 




rififnrentirkTil1l.iidif,iwuth, 



21 23 12,81 
8r 18 50,20 
2^4 60 2^ 
0 2 26,2qi 

^ja .40,94 

0 80 69,04 



1 



Tn<;tants assumed, App. /inw, 
llight A sc. of the ^Meridian, 
Moon's true Longitude, ... 
$ tM lilt ^tl^ ^ 



Altitude of Nonagesinid, 
Loniritude of Nonairesiftial, 
Paraii;uL ip Longitude, 

Appar. difF. Lonp. ]) and 
Appar. difF. I.at.' ^ and h, 
])*8 appar. mot. in 1 minute 

ortBse. ...•a;ttiU{' 



Fon THS Immersiok. 



20 

335' 
80 

31 
12 
+ 



1 12,«1 
6 15,64 
30 38,10 
48 8,19 

27 56,0 
22 13,7 
20 ol,19 
4f < 91,01 
15 10,91 
0 34,17 

n:T» 
— 12 , 88 



a. ^ 

20 2 
335*' 20 
80 87 
46 
31 33 
12 32 



12,81 
18,08 
9,97 
11,97 

46,5 
12,5 



+ 26 53,93 
•^<I7>18,24 

14 4n,.30 
0 34,16 

'^,56 
+ 20,73 



tme o£imipM O^\i^^ 1' 36^76 



Foil THE LM£iLSI02r« 



H. ^ 

20 67 
349' 7 
81 5 
48 
3G 47 
22 47 
+ 28 
44 
14 
0 



12,81 
32,12 
27,G5 
45,13 

0,1 
43,8 
16,41 
89,48 
53,86 
41,81 



_,_ 14 OA 



H. , 

20 58 
349*' 29 

ai 6 

48 

36 52 
22 58 
+ 28 
f 4t 
16 
0 



12,81 
34,56 
58,52 

47,91 

31,2 

25,2 

16,99 

86,44 

25,31 

40,02 



! 81,33 



£ji9B8ioir, 20l^ 67 40^' 85 



fur 

Of 
OS 



tn-wr 



[qpre, the final result^ are ss follows : J liwn y hw ^ T 
r^Qpieraion^^ October 8P. 19 45 24,17 fat H171 3out^ <^ 

It iiitiWnmiitm^ 





Eclipse of the Moon . \ — r~ 

jtf gtfYgffit>^tiLtte£ l^J^g^Smail ej^se.of the Moon^ 



SS 1* I Tne eclipse 
^ M0oiriiaea 
;.. Ecliptic 
8 81 Middle, 

ilEi^flC^ecllpae^w: 




Novettb^ 98 > 



- - 



- 14 69 P.I 
-15 12 66 '' 
15 40 10 J ^[ 
. 15 66 24 . 
iit> la 63 |80lU 



.a 
It 

a 

ot 

di 



llM anrtli pvt of Mood's disc 

VOL. xjii. )io. 26. ocxoBiB 1885. M h 
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AST. XXJJL.*SCIENTIFIC INTEULIGENGS.. i . 

' . /TjV 

ASTEONOMY. 

1. Comctft.— The folio wii^ are the particular of Oafn^ 

ntpisaeiit iruH»le in Euvope. ..... i^o 

The First Comet. . • , , i ». jj.; 

Ohservaiory, Passy, August 21. lSi6, -rifi .., -f ( r(fOJ 

Bight Ascension 4»» 15' 2.96", at ZS'^ 36' 18" ) -I {,nr 

Decdinatum . 21° 40 50.07 , 28 43 43 P^*^™**^^* * 

. Bight Ascension 4' 14/ 49", > .v..-^-;. ■ • i*' 

This comet has no visible tail, is very faint, and has Uie ap- 
pearance of a nebula. The place oa the is tplerably 
net; that i^ven on the 22d is only appradmate; it will hovetver 
beaitply sofiMeiil toembfeobflerventofindit. .It ja invUe 
in.a night gla«8. 

The Seeond Comet, or the Comet short period. , 

Right Alccitfioii 71" 58' 29.31' 
OecUiuitifln 88*40 



, / at 1^ 39' X Sidereal time. 



Aupiai 22. 1825b 



Right Ascemtoii 8^ 1' 29.16" \ at IbSSf tSMm-l'tlma 
DecKnatioii «8» 9 66.78 N * 4^™«p»uw™» ^ 

This comet also has no appearance of tail ; its observed place 
fliffers 80 little from that given in £icke'*8 fiphemerisj^ ^at, ±|y 
placing die instrument according to the data there g^je^jl^ue 
comet will be easily found. It is not visible in the nignt-glass, 
yet it is much more distinct than the preceding comet. ^ The 
observations here published were made with a seven feet equa- 
torial instrument^ by James South, F. R. S.->PaA9^^ 
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METEOROLOGY. 

sli 



% On the Thermometriccd State of tJie Terrestrial Globe.—-' 
M. Aiago, in an artiele in the Annal^ de Physiqu^,]" discvvsses 
the question of die temperaturieof the globe at its surface, ancVar^ 
rives at this conclusion, that, in Europe in general, and in particu- 
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Jar m Fnnoe, the wiiiten^ some centum 

as at present He grounds his opinion upon the fact of the freeK* 

ing of the rivers and seas at a c^eat number of periods even of 
very remote date. The author then gives a tabic of the ex- 
treme temperatures observed at Faris» from iR^ich there results 
tlittt, ia the second half of the last centuxy, the greatest cold 
m^^ceox.) took place on the S5th January 1795, and the 
greatest heat (38.''4) on the 8th July 1793. He then gives the 
temperatures observed during the expeditions of Captains Parry 
and Franklin* and the dates of the natural congelation of mer. 
cury, together with tables of the i^sdmum temperatures ob- 
served on land) the maximuni temperatures of the atmosphere 
observed on the open sea at a distance from the continents, and 
of the maximum temperature of the sea at its surface. From 
these observations together, M. Arago draws the following coii>« 
duaons: Igiylnno pariof^emrih m Umd, and t» no 9eamm% 
will a therm(Hneter rsosed from 2 to S metres above the ground, 
and protected li om all reverberation, attain the 4G^/i centigrade 
degree ; ^dly^ In tlie open aea^ tlie temperature of the air, what- 
ever be the place and seasons laoier aUalns the Slstcentigra^ de-^ 
gree^ ddS£y» The greaUH degree tfcM which has ever been ob« 
served upon our globe, with a thermometer suspended in the 
air, is 50 centigiadc degrees heloio zo o ; Mldij^ The tcmpcrOr- 
ture of tlie water of the sea^ in no laUtude and in no season, 
rises above +30 centigrade degrees,— Aim, de Phye, et de 
Chim. t. 27. 

3. On the influence of the earth upon Meteors ; by Professor 
Meincckc. — Professor j\Ieinecke, in a memoir, read to the Na- 
turisl History Society of Halle, endeavours to prove, in various 
wfgrs, the existence of an inferior terrestrial atmosphere. He 
oon^ders it as founded upon solid conclusions, that the atmoa. 
pherc, which may penetrate to the depth of twenty geographi- 
cal miles into tlie interior of the earth, is alrc;uly compressed at 
a less depth, to such a degree, that, witiiout being liquid, it forms 
a fluid equivalent to water. From this there results a mass of 
inferior terrestrial atmosphere, in comparison of which the up- 
per atmosphere appeal's very small, although equivalent, as is 
well known, to a colimm of water about SO feet in height. It 
is to this mass of lower air, contained in the pores of minerals, in 
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entitles tMld><ai»eiai^ tolti^ 'frrMilg pyt itf ^liia «i«ntetiof 
■ikie&U, 4ShBi'TtdSi9$at Mt&iMke altriliutwtbe greatbrii 
df til«li0^i 'W^flle'tlUHr imSgblteatt My of ah diw ei iAiik tBdn 

der the fonn of vapour, and which ve have hitherto named the 
atmosphere, contributes at the moet but a fimallipait^itOM«od 
Iheil^ |>h]duci(ibii. he iflttiibutea the .toemkiihatfifik'wiff 
BieDB to the infierior atmosphere, he in like nuumeKiteMitto 
iDfluence of the moon upon the weather. 

4. Light of Haloes. — M. Arago,from observations made on the 
IKfa April 18S5| with the instrument which h&lia^lflvenkdffor 
fh^ exannnaidon of- pohuised 4ight, has* disamtM'itkik nfeli 
n^t'orhidoc;s'(hxMiiloc»'cii«le0W^ mnetiines apptkmiUmwk 
the sun, and whose apparent diameters are 22^° and 45''), is nbt 
a reflected, but a refracted light ; a result which gives much prc« 
balnlity to the explanation of the phenomenon proposed by "Mm 
ziotte/ ThifliphikMepbeifMppowd that the scte nvf is idfadb 
^ ili'its (massage thvdbgfa the drops ki wattr fkoseii and'SOB^ 
pend^ in the atmosphstb. 'M. Arago^ is «if opvnion, that the 
observation of haloes might lead to the discovery of the truc^ 
law of the decrease of temperature in proportion as we rise fraai 
tfte ^arth*6 surfaee, a law« whic^hithertoi IdHDhMl'iiD cfther<&cp< 
dhitiMi than a i^le defOstalic^iMMdflin of 'G19 Lanhtt-t^^AiJSftt 
OkHi^yitbj^WUk • • ■ ' .'m fH; ^/-ji-.nfd-yi 

^^5. On AerdUe9j^Mx Rose of Berlin has succeeded in iepal 



.firomaliuge spedmen of the iimi ?oi ifaVi?hasL''^e(f 
1 crystals of augite, of ' the figure 



l^arked crystals 01 Bugiie, or ine ngurc iinf 01 uauys JVlil|i^an 
logy. The same specimen appeared also to contain crystals o^ 
felspar with soda, — that is, of albite. also finds, thai' tie 
olivine of the Pallas meteoric Iron is perfectly cry stailise^ j a^a 
t^at the trachytes of the And^ like the aerdlite <^'^ia^na£lS^ 

mixed with augitc ana albite. , V 

-^^ ' ^ . . • • . yjA .ifsow-djioa Is 

diipa4nlioa«rJiiinndity fromdmi^m, , , an .ja odj 

^'^7. Humholdes 7Vi5^*.— HmnboWt has^^sbtistrufce^ iilWf af 
kbids, >irhi6h ^eW^ hoitey^MMibite'<!i^ the 
Mlbf^:<i\kt'}i6A iW'ii^^^ "iHoia ddi lad} 
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dmribg: tihe«v«poratiaii of plerfectly pwwf wistUr^ Wy,e\e^Xxmly 
eT)oIted. That when water contains certain iilk«ties in M¥h 
tioBy electripity is evolved, which.b vHrsgu^iii&ll the f^pftCl^lMPft 
«jHiii|h^sdludi.w£ied»iaiidmiiim nAen/tbe ftlMiiN^iVfk^l^ 

MtMMBOiMjrx lifT >^ 'ff.r, 'I' jj ...It ♦ i».i«>fif 

Offtrr • HYBBOOBAPHY. : / \ r ' 

iblit ihihlaiitiiuiiidAtioii ha9 extended end mldtip]i^4'}M taiiagw 
feflllraidest -■■ l%e'provkioes Orer-Yssel: and vErise are those 
wbioh have sufi'ered most. If the accounts are not exaggerated, 
mone than five thoiuaud acres jD£ i«nd >9M4SVib^e heen over^ 
whelmed in these •proviii06i^'ki'i!f)DwqueiK:i9' 0f.4h&^ 
down of the dikas. The fovtoi-ef. EimMtf|^»-iil ppip^^af^-iv^ 
aants -B' perfect pidnne of dewtatatkm.r TJbi$ r water r lia»:evei35 
where risen to a greater height than it Ims done since the frights 
ful inundation of 1T75.*.> Without eoti^ijag into details, we must, 
cooteBftioiinehres with communica^iig>liO oiiv i!eadw;t^ifi|J)€|vv^ 
iB9,drmdittliaiitiai .1^^ .Irbioli in aoyiiitifh tbe qdow Vf4f^i^9i^ 
iipig^N Aat^te/beui tt^tvlftn^ On' Toesday, the bl, 

February, the air being sultry for the season, presaged an ap^ 
proaching storm. ^In the evening, dar|t clouds were s^n sw(»ep- 
in^ alongy^i^tlf rapidity^ from the south-west: the wind imme- 
diately ^gan ^lcpjf^ tbia poipt On Wednesday^'the 2d^ 

iiiew strongly from the Same direction : ' toward evening, 
dinged to the north-east. On Thursday morning, at the time of 
^Gjwing, it had not changed, whicli gave rise to the apprehension 

B, hi^h iide. The same day, after noon, the- water rose to a 
mu^ greater height than that of mean tides : the win^ rraiainedt 
at north-west, keeping back the ebb, whicSi, in fact^ was bui'in!^ 
Jm^il < '^TWttk' t\A%^ this fi4bi^nig tide, it Wmi apprelikidM, 
would be higher. In fact, in the morning of Friday, the Sth^ 
the storm always continuing, the tide rose 1^ Dutch inchefrhigfaU 
15 Ae prwe^i^&Pn®' At the time of low-water, o^f^aifed 

that the storm cootiniied «t^i^^i^|aiqf,.^fn4t pwsh^ ^ %f ^/^ 
ters. These symptoms were not observed, without inspiring the 
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010 S eim i y k J ^kSi g mu M^in^ rtagtk^. 

.ycatoct tittOfi ; for it was well known that the following tide 
vofuld ofioeanrily be higfaer still. The time of flowing wnmA : 
until it got to the height isi ordinary tides, nothing beyond usual 

was observed in its ciiectts ; but, after this, the water rose, in a 
short time, to a height which exceeded that ot the tides qi lpp3, 
by 6f inches JDurii^ the ebb, the wind abated gradually^ Jt 
IS| howeTer, proper to observe, that, on Satuiday, jh^.lBWt^ the 
morning dde rose to the hoght of ordinary tides* In the mean 
time, the wind rose anew, always from tlie iioiili-west quarter; 
and the result was, that the evening tide of the same d^-y rose 
i j^ the same height as on Tuesday evening* Towaijd night,, the 
fvind stiU blew strongjly ; and, as the zetragxade movemeol. of the 
vateES had been hut little senoUe, a new tide was expeoted, !Bot 
inferior to the preceding. However, at half past ten o'clock ai 
night, the wind slackened, then it passed to the north, and even 
a litde tQ the east, which caused the water, even at £ood, to dU 
iniiMUih. cfudderahlyi and it ultimately regained its oidinaiy 
eouHtt* 8inee then the tides have been regular. It is perhaps 
without example, at least in the annals of meteorology, that du- 
ring six successive tides there should occur five storms, one of 
.which attained a height as extraordinary as that mentioned above, 
n height of whic^ there has been no other ei^ample in Zeahuid*^*- 
J^em. KonH en LeUer-Bode^ IBih Fd^ VSStB. 

10. Amsterdam Canal. — It may be said, with justice, that 
Great Britain has outstripped aU. the other countries of EuM^ie^ 
in what regards the undertaking and execution of pubBc woHcs, 
in which utility and grandeur of conception go together. We 
had been accustomed to consider as unique in its kind, both with 
respect to its extent, and its other dimensions, our Caledonian 
Cimal, which can carry a large frigate from the North Sea to'the 
west coast of Scotland ; but the new Amsterdam Canal, whflih 
^ establishes a direct oommunicatilon between the ocean and this im- 
' portant place of commerce, surpasses in depth and breadth 
every thing of the same nature existing^ in Great JBritmn. It 
appears that a frigate of 44 guns has alrea^ passed aldn^ its 
wlM>le extent, and it is even capable of recei v ing v e ss e lff of 
guns. The projected Portsmouth Canal, which is intended to 
receive vessels of the ime, would rival that of Amsterdam as to 
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depth and width, and SUTpaflB U kl length, hl>lliB'lll6|^oilnli^ia 
. huaiM to.fi%.iiiliea a . . . 

. • , • ' , .• ""i \, 

. v> ■ ■ ■ GEOLOOY. ' . ' 

of any flhdl iiiiM8toiie» true reA auurl (tod Begefid^, 
'^[vlAderMdfttone, or tni^eflian Kmeatone (ceohalein), in <^ 

f'^hdle extent of tlie Apennines. Sandstone, of the coal forma- 
tion, is said to occur near Pestum, and the white Apennine lime- 
stone, extending from Rome to Calabria, appears, in genial, to 
'4idiAig«&Uife third flim, or %.TbeWAfkiArti 
ibe Apeimmes is not in grey wacke, as mentioned in Synopll- 
'Olfl Table published in the preceding number of this Journal; but 
the great de|X>sit of snlphur, compact and fibrous gyp^^iim, and 
even of salt, are situated in tertiary clay, as may be seen near to 
Volterva in Tuscany; and the same will be the ease in SieUy'^. 
S» Br Boo^ observes, that there is a gradual tnnsitioA fkni'lri-. 
cose mica-slate to some granular foliated limestones or nun^iles, 
and from these to compact black marble, sliale, and the eommf)n 
alternations of the calcareous greywacke, and sandy limestones 
of the Apennines, in Tuscany and Eastern Liguria. Sscb 
^lanaltions m wcil seen between Oenea and Nke. Thisgrey- 
wacke he believes to be the same as that winch he met vritli on 
the uortli side of the Alps, in Austria, and in the Carpathians, 
and which he has inserted in his synoptical table as red marl, or 
one. of its equivalentSi This view is further supported, by the 

^ftifst of the oocucrenceof serpentine in the grey waeke of Liguria 

.|9pd . Tuscany. . Dr Bou^ adds, ** It will dierefore be addsable, 
in the mean time, that wc consider all the deposits referred to 

.^l^ie new red sandstone, and placed in his synoptical table^ un- 
|der the head North Alps, Carpathians, Apeanmee, and Gap^- 
l^ng^fairg^ as belooging rather to a newer greywacke, dnn to 
.p(e^ red sandstone ; and if thb arrangement be correct (for it ia 

jptill beset with difficulties), the whole mass of limestone and do- 
Ipmite, qf thjs Northern Alps, put under the head Zechstein, or 

0^- ' I.. ' • I ■ ■■ . 

* In Dr D«Bbeay*» excellent Hemak on Mfy^ fobliriwd in tMi and Uw|t*> 
ceiling Number of this Jonmal, it is shewn, that th« sulphurof 8iciljr ii oT tcftfav 
^irinillipn»«-*BniT« 
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BffUL&adt liiwtxHKv wiU. become a nmlMrcfttiieTnttisi^on 

lii mfa i qne j ^ai:€liffiettl ^i octtirty k regard to. wait i auAt g y| S G mM 

deposit, of tlie Alps. These, hoi|vever^ we must still consideri 
as Beoondary^. The serpentiae^ in Liguria, is associated witho 
n\MmM nf diaUage seo^.^euphoude^ vamlite^ and compagUx 
Uf^iL dialhge like that near &ivmiw^^<ijk!fiB^£nut 

T^yDOdiiV) in iounense. bad-like in bJaAjlknafftwaT^Tyiti 
ti|looBe mica^te; afid the whole is nearly verticsdl^r^tposBikd 
The mica-slate cmitains also masses ot gypsum ; aiid cutioua ak^J 
temationfi occur, at the lines o| junctioii of the secpeal&as^^ip^hri 
thftinifMhitff >aiid limcstnoei In eaalenir . lAgmm the ^uhpesid^ 
tiQa'l9am8^diad]aDfc''THnftar dike% •aoMngst the caleambas igte^o 
WBcke; ivindt'Teine wnim as they approaili the surface, aod -atq 
length their mass is observed overlying the greywacke, on each > 
n§A fa£ the yeifl.. ' At fi<»ghetto and Prato the marly-slates^ ilft^ 
thai mnaiy'ofi. the Berpentine^ ace changed inio yeliowith jaqiM^ 
dunurn gdd[^» Jtaafcildiiy thwe met with near the tnp^to^ ultr 
Sbothadk <Bimllar apj^nmoea 4mtr at Gwvan in 'Ayrihkpei" 

alsoinltalv, at Impmneta, Monte CorboU, near Vokcrra, north- 
of li'lorence. Tlie diallage porphyry, and variolite, are always^ ' 
on the undi&r^ide*of the aerpentiae dikea^ in Ligmia: theK^xapj 
iMfile has'tlia atmicCnre of^ peaaietoiMe; and^ 'imaMiie vfanay mi^o 
peate ond^difallage mck eoeut tifgelhent IfKhen.aUittM^Mtli^ 
limestone nodules, are near serpentine, there is sometiows fomn^'^ 
ed a kind of euphotide breccia with nodules of gmnultfr '^ineitl 
Btoaa &. We may add to the. alluvial phenemeno^ii^e^^tl^y^o 
nqptiaaliTaUe^^ the aubteiTanean'VokaBteiliotf^liqibiQfa^ 
«]^4KMdciadd<)Crlfoite.CerboIiy and alao ihe';4nlaMv' ^iiaq 
t|Mrf'¥ioeatiQef are amflienBe dikes or veinei^of auglte-i^^oyi^a 
jJlijiyyV forming series of hillocks; and in them the galena krtdt^ 
tnoxteitifeintt of the Vol Zuccand. The chalk near td^'^ll^^ 
jlfiKphpyii^ OfltaTeDted^into akind^ tnuiBttion liinMoto 

f«il>iMurta.8ehio^ BL Paaaini if<iarid the porphyry lugadkfiEld^ 
mth small masses of granite, like that of PredaBtsa. 7. Ift' th^ 
T3nt>l the Seefeld fossil fishes i^pear to occur in bituminoiis'^eic ^ 
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pr&e^»:a^re¥iew of all his iaquiries-on lhe subjfect^ knd is'to»lje/> 
OiklsiikcediasAxhibitiii^ the presentstaljeof otiilkB^wle^gtejti^yydaa 
ifl^dnatUsTiof ouuib ialeraBUoiUiegeoIo^st, as r»tittiiis to tl^moi 
timliphilteQpbtiu / . ntUMji^ «VAaibeiflii4tM(tfaK|qags^^ 
pfaiperiempemtiM^ the globe add -ofviliftobanges mlMUt 
hdjfjB undergDJJc nt the surface, forms one of the iii(],~t imporLaiit 
baSe&ofi geological knowledge. Under thii point oi view, we areC 
hdpfif^hang «t ktst able taauppoit^ by knrned mathonuNiaa^ 

i^fMoiiftiidiiah- ire have .bogii^.dnt jonsdiMldj^ 

presMOO which the temperature tal the surface of the earth has 
experienced, — a change to which we have^ attributed tlie niodiii- .- 
caiiqiis .which hfebaa imcbj:gQueiatitJbi&lludace, by proclaLmiiigia 
the return to tlie pvbdp^ljgfnhgbplropidfnB oij Ba^Sguamkmdx 
▼iteUe. 'Theheotof iheflitvdiyiaicoefdiqyitMl^^ 
nwiiiUH is derived from llin»jQeucfiee.r-4jd^rThefSmri0i tsfMteG^ 
by the solar rays, tlic unequal . distlibution of which produces" 
tli9 diversity oi climates ; 2d^f It per^ticipates of the ' comnobiio 
tevpmture of the planetacy flpweflybeing^fxpee^cto thniiaiddF 
aUoR 9t : tbe-^ii»iiuiaie|idife;fllfiim.^^ smmmi ^ alljadii«>jAst 
8Ql«r«3^8teai>« fiM^ The«'eeeth lias preserved ^h.€befiiiKBD0a£f 
lis niass.a..part of the original heat which it coiitamcd-'w^tpn^ie* 
planets -were ibrmcch M. Fourier then examines sepaiateiy.eacEi 
of /thesejt three >jQau6ie&i > and the [>henoniena which it plVxIiaeej^ 

pMaiit wiikln^gaRA tolgeDli^y.. TheoplincMidf^butenniA^ 

8ay9f^<>F<>urieir^ the perpetual cause xsi several great pbeDomenii^i 
h#<jibeeil))peiie#ed in all the ages of phUosophyi Tlie- form ofr 
t]^ftei7tnestri«l spheroid, the regular disfyesitioa of* du /intem^ 
stpita reodiered manifest by the experiments of / ibe |ie^d|DdqM^ 
t^oifbto^iif rfMle^u^^ tlie)de|idi» aiid mMmamti^k^^ 
dJ^umhicm^iPrpfol^ itibaitra mii^fttdifie JMlft%itf ibnaefia^ 
p^ncLrated all^ parts ^fi the globe. Tiiifi heat is dissipatcdrityjfliBr 
inadiation mid the surrounding spai^y^da^^ t^nperatvsfi g£jmMi^ 
is much inferior to that of freezing water. Now, the lintfaefiaiit 
twal ex pro wio n of the law of reingeiatioa ihewB| ihat tho oiigi. 
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ml hvii' otaMantA^ ^« wfbmal maw of ^lud dhiniiihto iwili 
d» eordky dinahnhes iMnb moie rapidly at the surteeillttiifili 
tbe paits nttnljed at a great depllh Theae pmBP*if 'tikamt4SL 

their heat during an immense time ; and ihcie is no doubt 
garding the truth of the consequences^ because we have eaktl-^ 
kted tlMse dmes for metallic substances, which are bctttr jOltti* 
^solonof kaaik Ihan the nmters of which the globe**- imMhtt. 
But, it is evident thak^llieaey alone cannot inforan os' wifflk iSiblte 
laws to which the phenomena are subjected. There remains to 
examine, if, in the strata of the globe to which w^e can jxnetrat^, 
there is found any indication of this central heat. It wouidi9i>- 
qmse to be proved, ibf cnraopk, whether^ beneath the iewiSlMf, 
at distmcea at ivluoh the dinrndi and annual vanationa^faHMir^ft. 
^ly cealed, the temperatoves of the pointa of a veftieabiine 
prolonged into the solid earth, augment with the depth. Now, 
all the observations which have been collected and discussed by 
die most learned naturalists of our days, shew that this increaae 
does exist ; it has been eetimated al ftbout a d^^ for 80 or 4D 
metres. The experiments with which the Academy have late- 
ly been furnished, and which relate to the heat of springs, con- 
firm the results previously obtained. It is easy'to conclude, a^d 
^ it results, besides, from an accurate analysis, M.Fourier say;^ 
that the increase of the temperature in the direction of thf^tj|9pt|i 
cannot be produced by the prolonged action of the rays of the 
mm. The heat which emanates from this star is accumulatecl in 
the interior of the globe; but the progress lias al moist entirely 
ceased ; and 'i£ die accumulation still continued, we should plj- 
MTvetheinc^asem a 6m>c6aa pnobely the i^'O^^M 
wilieh' we have indicated* The cause which ' pi^uces li ^^KHr 
temperature in the deeper beds is, therefore, to interiaib souro^ 
of constant or variable heat, placed beneath points of the globe 
to which we have penetrated. This cause raises the tempera- 
ture of the earth'^s surface above the value which the action of 
4ho ttnf alone would giire it Bat this 0XoM^>th^ t^^t^^^ertilure 
•of the smrfkce hat become shMst hnettslble; and'Wti'ay«<^M§iM^ 

of it, because there exists a mathematical relation between the 
. value of the increase by measure, and the quantity by which the 
temperature of the surface stitl esoeeds that which would-^tiili^ 
phriie, i£ the intesaal ^ouHe in 'queitinn 'did not^:^ ft%^ 
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MM Ihinf fo US tomeaffm tfaesMMHue ^lynmtitftf dipili>«r 
tp meastire the excets of tem pe tMur e dF the tkuiMe. Whan tie 

examine attentiTely, and aeoording to the pnndpktof djnmue 
theories, all the observations relative to the figure of the eartfl, 
.ir^ cannot doubt that this fiiiaoet had received a very elevated 
M a pp tM l ute at Ha on|^; and^ an the other hand^ thermometri- 
QliL^ifatmations thew that the actual duftribudon of heat in the 
earth's envelope is predady that whieh vecdd have taken phaie 
if tlie globe had been formed in a medium of a very high tem- 
l^aniUiK^ and had afterwards been constantly cooled* This ac- 
joardanoe of the two kinds of obiervations ia worthy of being ra» 
aatficad* The question of the tenestnal tempefature has always 
appeared to us, adda M. Fourier,- one of the greatest ofajeets m 
cobmulogical studies ; and wc have had it cliii ia view in es- 
^y^fthif^ the niathematicfti theory oi heat— U7Woer9^ 

18. On MoUute iSTdfuZsftm^.^Studer of Berne has pubU^ed a 

large vohime in 8vo. with two plates, on the j)ai licular saiidstoiic 
rock named in Switzerland Molasse. In it he agrees with Bone 
nnd Necker in separaung the true tertiary molasse from a fax 
older calcareous sandstone deposit, which extends from Savoj 
to Austria, all along the base of the Alps. This older molasse 
somewhat resembles the greywackeof the Apennines, but differs 
ii:om it in containing more orgamc remains. 

t4. Boradc Add in Lavaf^Acooiimg to Moricead, in the 

iKolian Isles, boracic acid assists in rendering die lavas more 
easily fusible. Do the lavas and obsidian of Lipari really con- 
tain boracic acid ? The greenstone of Salisbury Craigs in this 
neij^iboarhood, contains Humboldite^ a mineiai rich in boradc 
add* Does the mass of the greenstone rock oontun apy of this 
curious substance? 

ANTUKOFOLOGY. 

SpoKkmeout ComhuiHen ^ S^9mi 

has again detected oil in the scrum of the human bkx)d. The 
patient was a man addicted to over-indulgence in strong liquors, 
^.WBS the case with all the other individuals in whose blood 
tlie .4optgv, ibuad aU4 TUs iaO^ he leamAa, saggutH CUl'IOIlS 
speci^ations on the connection between tnt^asparonoe and those 
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iliMit i>%ri|gdnydwwi|iWi»ifai>lli|iiMii^ * *> .wirfi^dHi 

.11. 1 • *'ir v\ n-. ',11 . r. . , j,^ .j,^,,^ 

ibis crude soda, Iront tb^ Cftpe, cont^ned 34.6000 re^idttWfiPiiSi 
soluble in water; 0.5500 siliceous earth, with a little cai'lfontfl^ 
of lime and magnesia; 7.1421 sulphuric acid ; 16.'21SO tnirl-ial^ 
acid ; 1^.1600 potash ; 16.4686 soda ; lil.6m Mm)/if^d9 
£)dihe; sulphur: and'losslii oobsequenoe oFfte'ekjttHifttjiM^^ 
iesiduum insolubl^iii'W^tef, oM^etwista^mhmUMm^Mffi 
accurate exannnation, was found to be compc^iscd of c^arbbttil^ 
aci4> sulphuric acid, iron, calcareous, aluminous, magnesian, and^ 
BiliceoUk earili', and! cairboii. With t^gard to it4 use, M.1MMJ^ 
aen tt^mW that, as k '^Vafns W (fdda thah th« btttBiiiP 
m'^icily/ ^is 'siit^ilcb' tiia Vcsk lidapte^'fb^ vaHooft^t^ 
poses, especially for the manufacture of white soap; but it 
might serve for other uses, particularly for the manufacture 
of ffliusslwaie.— F^Aan^. der I. KldsHi van heiE^NiML^Mi' 

: 17. Phosphorescence of Potatoes' — Lichtenberg tells us, that 
1^ officer pn guai^d At Strasbur^ on the 7th January,^ pass-^ 




yec^edr^nd ^urrie^ forwiuJ tolheapaftiQenjf^^ epienng^ 
it| he foupd the soldiers sitting up in bed admiring a feeautifuV 
j[)ght,{ j^fi^i proceeded from potatoes in an incipieij^^tatjeoX pu^i 
Ijj^y^j^^ The light was so viyid, that the soldiers coiilg see 
tSm^M: \h !. it gradually became W and le^ ^vi^^^^^^^^ 
tirdy disappeared by the night of the 10th dT the moi|tn. 
^aJj^ifin tJic Iiviian Cedar. — In the mountainf)us f^(^ns o{ 
Jto|)rii{fiftrf?Ri^T> Wd Thi^ gi-ows a pjpeciep pf ^-^^^^^j^^^ 

the affinity of which to the appellation of the Supreme Bemg ^i^ 
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the genus. A still more 4NriftplBte>d«aBnp^nv wid plat^^ Vsff^f 
ever, of this interesting tree, will be given in the new edi- 
tion of that magnificent work, now nearly ready for publica- 
liff^r V qw,^* in. 4^e the. Cedar Lebanon, 

WiffilflffP^H i% the .guality.pf ijts ijml^, , Th^ wqo^ 

$llf^eilpU«h.' r li » SO highly impregnated '^tH turpentinejl 
I Ip. render it almost imperishable, w hether from the effects 
o^.t^e ^w^^ther or qt ipsectsu It ^ used throug^ut Kashmeei^ 
%i|^*T|b^]|^. jy[^t Uie.c^ and other public 

%Vli44uig^ PI9 V^ll ^ for .bridges and ili^^ff- The celebrated 
t|^]Wr, if p MoorcToft, informs us, in a nanuscript journal 
^tely deposited in the library of the India House, that, in build- 
ings which had been erected several hundred year^ ago, when 
lately taken down* the xafters an^ bpaps of Deodar were so lit- 
tle iiaf^pairqd, as to.be i|8e4 ifl the.c<mstri;i(;tm ^ othfr buildinjgs.^ 
^be wood is likewise used for forming torches, and in place o^ 
candles in dwelling-houses, and burnt as incense in the temples. 
The PiniLS Deodara forms, on the flanks of tlie mountains, ex- 
tensive woods> generally mixed with other species of pine, 
y^Hjfi yariG|US^8pecn<^ ^$ 9^ biroji,^ From th^ observations 
o^ L^utena^ appear that the uftiiiiuite l^t 

or ,tii|e i)eodara extends even beyond 13,000 feet above the levrf 
of the sea, which w^ould make it perfectly hardy in our owit 
country, ^everal young plants have already been raised both 
ij&'JBndiand and Scotland ; but two of the finest specinielii'l 
havovsee^;^ ai^ in the arboretum at Hopetoun House, ine seat of 
t^^liarl of iijoj^ 'i'hey were raised in (he yearlSl*^b|f 
Mr Smith, his Lordship'^s intelligent gardener, from seeds coiril 
mumcat^ by Dr Govan, late of Saharunpore, a gentleman whd 
bas attended much to the botany of the North of India. Th^ 
%^11'of M'spe^ HopdfoUn H^s&; MrSn^th faib^ 
i^s^'^Kl!^;'^ iiiifb^ high, ahd bas' p^dced k ^khi§^ 

son 16 inches long. During two winters Mr Smith kept th^ttt 
sheltered by a mat from the north winds.— Z^/ter Yrom Mr JPi 



New Zealand.. It is .well known, i: - 

mobo^vi uim^ celt ei ll 
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timber trees in the worlcl ; two of them are pre-eminently clisun^ 

guished for their amazing size, and the cxcelleiil tjualilics of iheir 
timber. The Jirst of these is the Cowrie of the natives, whicli 
grows to the height of 140 to 180, and frequently even to 200 
ibeC, unth a ttunk dear of brandies for 80 or 100 feet, perfeptl^ 
straight, and with a diameter of 5 to 9 feet The quality bf tile 
timber Is uqual tu the best Riga fir, and is admirably adapted for 
ship-masts. Tins tree is a congener of the Amboyna Pitch-tree, 
Ae PhiKs Dammara of the first volume of Mr Lambert's work; 
but which, in the second volume of the same, has been jusd^ con- 
structed into a new genus, under the name of Dammara; die Ami 
boyna species being there denominated Dammara orientaUs^ and 
the Cowiie, or New Zealand species, Dammara auslralh^ of 
which a magnificent plate has been given by Mr X<ambert.' The 
tree yields, both by indsion and spontaneously, a pure and limpid 
resaa, which soon hardens 6n exposure to the mr. This resin 
has been found on trial to equal the best copal varnish. The 
Cowrie delights in dry elevated situations, and forms the most 
striking object of a New Zealand forest, where it is seen tower- 
ing above the surroundmg trees. The only plant of this inte* 
restuig tree In Europe, is in the fine ooUection of the Horticul- 
tunl Society of London, at Chiswick, where it is kept in the 
greenlious^, and is very luxuriant. The second is the JiaK'O- 
terre, the Dacrydium tax'tfolium of Solander ; but which, how- 
ever, must form a separate genus. This tree equals the former 
in dze, but the quality of its timber is inferior. It deli|;ht^1n 
low marshy ground, and in foli^ resembles the yew; ' " 

20. Peculiar kind of Hay used in Thibet. — In Thibet^ 
where grasses fit for hay are scarce, the natives prefer, as Vfy 
Moorcrofl informs us, an unbeiiiferous plant, c^led by thera 
^ IPrangos,^ and which may be kept 80 or 40 years without seiil 

sibly losing any of its nutritive jiropertics. This plant, of which 
Mr Moorcroft has sent specimens to the India House, proves lo 
be a new sj^ecies of tlic genus Cachrys^ and nearly akin to tlie 
Cachrys Sicula, It should be named Cachrys thibe^a. Iii 
habit it is not unlike the common Sulphur-wort, the PeuceAa-^ 
mim officinale of Linna?us. ]Mr Moorcrofl had forwarded alarge 
quantity of the seeds of this plant to the India House ; biit un- 
ftrtunately they had all lost their vegetative property before 
reaching this country. 
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21. On the Leaves used by tlie Clwn€$$ mlmng Tea^Chamu 
—Much oonjectuie and doubt has existed le^pecting {ilaat 
which produces these leayes. SoOie have supposed them to b&> 

long to a sciiiiiniiicuus plant; while ollicr^^, and with more rea- 
son, have re^ardi^d xhem as the leaflets* of some species of palm 
wixh, pinnated fronds. That they .cannot belopg to a sdta- 
nsificpiju; plani^ Is evident from the wai|t of a .midiiby ffuns 
the disposition of the nerve, from their sfHnuIously, serrated ^ 
marglii, and, la^tiy, from die iiorshor feei of both isurfaces; 
and the equality of their sides clearly shews, that tliey arc not 
portions of a compound leaf. Mr Lambert obtained this sum- 
mer a quantity of these leaves, for the puipose of comparing them 
with several broad4eaved Graminea^ and we &und them to na^ 
proach so exceedingly near those of some species of Pharus, 
scarcely to leave a doubt of the genus to wIulU they ought to 
be referred* This new species may, thei»;fore, should our con- 
jecture prove correct, when th^ flowers are obtained, be named^ 

On various Plants used as Tea in different Coimtries.'^ 
The plants used as tea ar^ as widely separated from each other 
an tbe qountries themselv^ are. remote. In IMi^ida^ and Guati* 
mala the leaves of l}^ Psordka glairiduhsa m gepmlly imA 
as tea ; and in New Grenada the Alstmia theoeformis of Muds, 
the SympJocos Alstonia of Humboldt and Bonplaiid, airords a 
tea not iui^nor to that of China. Farther to the north on die 
89m^contipent»a veryifrhQlesome tea is made from the leav^aof the 
GmMeria pjrocumbem and Ledum laJ^lfdwm. This last isr viiU 
garly called Labrador tea, and its use was, I believe, ^rst mede 
known by the late Sir Joseph Banks, The most famous of all 
An)£ncan teas, liowever, is the tea of Paraguay, of which large 
<^uantitiesare annually imported into Peru^ Chiti, and the; Sfqtes 
cf Buenos Ayres, and the use of it is so universaji in,^t)th 
America, that the iiAabitants have always some of this tea^adj 
prepared, whether engaged in oc cupations at home or in the fields, 
and no }>erson departs on a journey without being provided :vvitU 
a quantity of the herb. It is made by merely pouring vra|:^, v;at 
ter on the leaves, and is sipped, .through a sUver pr^l^,tjtd;M9f 
iirom a small vessel, called a Mate Pot, which is cairied iUttite 
hand, or. should the person be on horseback, or, eijg^g^flii^^ 
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any occupation ret^mnng the use of nis hands, it is suspendea 
from the negk by means of a small cliain. It is freqiifently mix- 
ed with a little lemon juice, and is used either with or withoiit 
sugar. European travellers with whom I have conversed, pre- 
fer this to any of tlie teas imported from China. Ifhe ParagiiSj^ 
tea is the more remarkable, from its being the produce of 
cies of holly, a genus hitherto considered as deleterious, mi 
described and figured under the name of Ilex Pardgti^HMPHk 
an Appendix to the 2d volume of Mr Lambert's 
genus Finns, and is noticed by M. Auguste St Hllair^^ltl^i 
** Memoires du Museum," under the name of Ilex 
by Drs Spix and Martins, in their Brazilian Travel^i ii 
of Ilex Gongonha, It has an extensive geographical range, be- 
ing found in the extensive woody regions of Paraguay, watered 
by the Parana, the Ypan6, and Jejni, in the province of the 
Minas Geraes, and other districts of Brazil ; and it appears to 
have been found in iGruiana by M. Martin, as there are numerous 
specimens in his Herbarium, part of which is in the possession 
of Mr Lambert. We must believe these specimens to have been 
coUected in the mountainous district, otherwise it would be infl 
possible to reconcile the idea of the same plant being found in 
so different a latitude. The tree ife about the size of the oran<re- 
tree, to which it bears considerable resemblance in its habit and 
leaves. The flowers are white, disposed in small cymes in the 
axils of the leaves. They are tctrandrous, and are succeeded 
by scarlet berries, like those of the common holly. Thfe leave^i 
whether fresh or dried^ are destitute of smell; but, on a Httte 
warm water being poured upon them, they exhale nn ngreeatblc 
odour. Mr Lambert has been so fortunate as to obtain a living 
plant of this highly interesting tree, which is now growing in hii 
collection at Boyton House, Wilts. — In New Holland the leaT^i 
of the Corrcca alba, make very good tea. — The inliabJtarttfr' of 
fhose barren and remote islands denominated the Kurik Isle% 
in ttie Sea of Kamtschatka, prepare a tea from an undescribed 
species of Pedicularis, named by Profc»ssor Pallas in Im 'HekM^ 
rium, now in Mr Lambert's possession, Pediculdris ktriUiifi^i^iit 
is unnecessary to take notice of all the aromatic hei^9'*^<'lt^'^<fii 
der Lahiatce used as tea in different' countries : my i^^^ti Mkh 
been to shew that teas are affofdfed by plants vety^.i<^otdy Mf^ 
parated from each other in point 6f affinit/J^' Bdt NvWe^OH the 
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Itul^Qct of teas, it may be interesting to observe, that the com- 
mpn black Chinese* Teas consist cliiL'lly of the ol cM eaves of tfife 
^/i^.vt^idis, raL\<^ witli tlio^e of the Camellia Sf^sanqua ot 
jj^lf^S^ ^ap4 .^00161^1968. fnig^iie^^ Oka 
Jjy^gi^ifjl^ Oifi^ that t^6 finest teas^ .'wh6th4r green or black^ 
fi^pef^r^j^p betproduQ^d by tlie Tftm Bolwa^ the quaKty ana &S 
l^ilf depending solely on the age of the leaves, and the mode ot 
prepifiu^ng them, ^tjiough I have loug attended to the subject, 
l^Jf0^ Wen'aWcV*> detect, in tliose teis'said to be adul- 
yiUo^ qr sloe J^vei^.or any thing else of Britisn 
gy[)^wth. r It ifir probable that the leaves of the species of Cmie^ 

imd: l)^W0. the Weroeriaix iSocifity, a ^e^n^ippation o^ his 
terestiDg investigation on the natural history of the Sponge. 
^ part of the ineoj^oir is given in tlie pr^ent number ; and> 
ift'ihe mean time,, tb^ fpIlow^|^,,^d)xioj^^f^te to 

VfmdmsJ^** '''Whm. m» ait a thin piece off the sui^ace of a 
{iviag sponge, and look down through one of its pores with 
t|ie reflecting microscope, we perceive, immediately beneath 
d^Pfi^H^ng spicds^, which, defend the porei ^ very delicate 
M'W^.f9(:^OMP9^ tbPQwn .over tip eijtran^ 

{)|i%^9)i6*p .Tjiififfiieqe 4|f ^ncfture is 89^ fine, as to be perfect** 
)|hipvisibie to the naked eye ; it consists of five or six threads^ 
ilfhi^h^ pp^s ii^frofn the sides of the tube to be connected with a 
§|i$r^ raesli,^ th^,.tt||re,iire six or seven meshes Urns formed ; 
^jrt»WiriM»> ^"^^Bpy^tiw ia beautifully defend^^by j)rp- 
\ng spicM^a of ^ pore,, it series still fi^t^r to g|ia|rd tlfc 
i^i^OPc^ the aipinal from the smallest particles q( sand^ or' thS 
l^inntest visible animalcules. Alon^ the whole interior of. the * 
jptfifSI #jn4fj|^^^ thefeis a thin gelatinous piatter cnye^Iojpin^ 

igtf i iieftra i «A>fittTO>,^ -^MfF^^ ^"jjj 

iKkwigeWwftfllii^ ^ii^so he- 

^axc^illisl^^-fUiat it runs down like <be whit^ jo^ an egg when 
ibefipOUge is first torn from the rock;, and suspended between 
«l^t^d|bfa«iH»«lcPM^4 (^or^^iz^tion i^^ 

itif iilHiifiBiMii iip ittniiiiniMliiifiiTof ihpjMiiW of tnctLu>es. it 



smoot liens these passages for the small streams. Every part of* 
the gelatinous matter m covered urith miaute granular bodies, 
which are ctistinctly sieen m eveiy species of sponge by the weaki 
est magnifier ef the micrascxipe. These gramdm Mier are tai 
{ttesented in the plates of Donati, of a spherical fc)nn, adbcsiag 
to the quadriradial fibres of what he has named the Alcyonium 
prioium Dioscoridis. They are quite invisible to the naked ^e % 
thej escape along with the gelatinous matter, and composed tht 
^rcAter part of it ; they are connectai with each ^jfterlhyislib 
gelatinous matter, and profaaUy through the nrnmr Tnsdinmiiwfi 
somo connet tion whh 'the spicula along which they are placed^ 
No part in tiie orgauization ul the sponge is more coi^stan|||iid 
4dsHvipUS .^han.U)ese granular transparent bodies, lining thie 
taii«oCevi«ry*«ai«d.ftomthe{K]^ Tbw 
Ibral is'not'quite.iiphencaL, but somewhat lengthened or. ovaMi|i|^ 
and they arc always attached by one extremity to the gelatinous 
jq^tter, while tiieir opposite end is seen to project free into thp 
^airiiy.of I the canals. • XhiPMgb the greatest magni^er of the najb- 
QQkidiflsreiioa can biB detected sa th^ribrmsin diiiutaiit 
isfMNaes of sponge ; • they a)l q^iear to be.anlai^ and ixNiaded 
at their free projecting extremity ; and, when watched with at* 
J^ntion, we distinctly perceive that they possess some power of 
.spontaneous motion, both vhen in connection with the sidef )^ 

jllieicanaby and wh«n iying i9olated.a^it]^.|NH^,of ^ mpim 
(The ova <^ the qponge are quite |V^r^i^9f^/^^;4iift 
are seen disseminated through the whole texiwt oif the; aoimal 
in the winter season. They are bodies of a yellow colour, ^ijji^^ 
>lfhatt translucent, pear-shaped, tig^ng mQjtue; pf less^,^^jlj||i^ 
loamnr end in differenjt qpocies ; dieur whole oi^^r 
jveted idth delkale {ifigecting cili«;. jsid wb^.,vjew!id f^hfPmfr 
'the • mi(306Gope, in connection with the parent, we isee tbat:^ i\y^ 
rapid vibration of these ciliae produces a distinct current in |th<^ 
/water immediately around them, flowing alw^y^ ft)9^ tkf^ 
iiV»nnded free /end, towards their tapieijng fi^ le^f^^ 
a ss isting the-small gfanular bodies 4n piDdttciBg4haaiimats-of 
'^e sponge, during the period of their attachment to lft^'lri>dj. 
They separate from the canals, and are propelled througli th^ 
fecal orifice^ early in spring. None of these ova are seen im Mli^ 
sponge in summer, though we can deteoino diflaranf^ iAilba^^ 



locity of the currents at that period. For some tune after they 
aes propelled from the interior of the s^Dge^ they swim abcNit 
1^ laeailB ci the aim oa their sur&oei §md exhibit ail dicMie-^ 
tmoBtduuay pheBooim of spontaoeoD^ notioii whidi €avo9itt^ 
nesrly half a century ago, discovered in the ova of the Gorgonig 
and Madrepore. They at length fix themselves, like the ova 
alluded to, on a spot iavouiable for their growih ; tticy lose en* 
ttiel^F'liifiir oiigiiiai- tem, and beoome a flat transparent ctrenkr 
iitt^^hfmigh'ivincfa faenijr! fibres siboot; they soon spread^ and 
a!8SiAitea;form somewhat nmilar to that of the parent^ 'The i3X«< 
pieriraents on the^se ova, wiii be detailed in a future number 

^ '^U. Sm^Hor^ killed In OrKmry.— About the begismalg of 
the ittonth of June last, a wali^is or sea4ior8e}'of « Tevy ios^ 

size, was encountered by a boat hi the-<»pnilia^<»fi th^'Pentland 
Frith, and having followed the b6at nearly up to the harbour 
of Stronmeas, it went out to the westward thix>ugh Hoymouthi 
It afterwalds nuttle its apipearanee} at difci«iyt pkioe% aiQ&g>6be 
west side of the ishtndsy to the great alarm ci iheMiettntePj; aouia 
of nvhom, hoover, had the ^oovage to fire fierora} sliols at k^^pfaiB 
it approached the shore, but wiiich, though they evidently lodged 
in its skin, it seemed to regard very little. Having at last come 
lk)Wii'tltrough the Westray Frith, it was discovered lying cm^the 
kocks of the idaad of -Eili^, by OBe^thersh^hetds^of ihefw 
iplrtistdr fir Lah^of Papdalei The shepherd faaWtig kiided hk 
musket with ball, liad the good fortune to \^wiiid it n&mreiy in 
the body ; and having afterwards followed it to sea with some of 
his coitiJiaTrtidns in a boat, they succeeded, after some tiwre shots, 
liat^ktitk^ it £ prite, issd X&n^g it ashore: While aigi^^ed mtb 
ilr4ri't!h(f boat, oiieof the hands had- the tederity to'sewe hold>«if 
its hind ic^ or paw, when he was immediately pulled out of 
the boat, and dragged to the bottom, and upon his rising to the 
titirfafceV inrasivith difficulty saved. I am sorry that, before Mr 
iMig knkfw oPit, die sb^herds had skianed the ^nis,. taktti; 
W^S'he&d, and otherwise put it ont of his poncr td bav^ liiRS: 

i iStii'illi) ! jdt I '. t i i i t < in d u ' iri i i i ' ni'i t U.t JVJ ' irW^W 
tiM soft matter ai ^Pf^^f and that Yto considers tfiem as the ova of "tnat anim^. 

to Yitstkhttlria MMM^lt^ ttir s^^,' fai^^ ttaan'tlitfe batiinU«l8.-^Bi>iT»:' i ;'>q : 
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^ntire skeleton prcberved for you, but I send you herewith the 
eqtirc bead, wl^Cj;h jlit^ve the goodness to lodge in the Bpyal 
Jllly^^m of the University of Edinburgh f. It is ()|^|iif^ 

^idently in a v^ry lean state, and his hide was in many pl^.<?f^ 
bored with small shot; but you \\\\\ have some guess of his er^c^^j. 
iPWS siae, Vf^^ ^^ >k^ ^^ ^m 

shrunk ^ip,a.^ d^ ^oi^^l it, wwulrf^ ^ftifMrW 

PMM ^^V»" b^^?^^^^ and was rather 9ot^,f^fl^j| y^^ 
'^hmerjhm Mfibert ScaHhy Esq. of Kirhwfl^,^^^ 

Mt&lJruh Elk,'-'-4Jervm g^gantetu of Blumenbach.— We bav^ 
joflt leodTed firom the author, Mr Hart, mendierof theifi0yi|^ 

t^lkS^.^^^Si^^W^f Ivriaod, a copyxif a printed meowirs^en- 
^^|^ A Description of the Skeleton of the Fossil Deer of 
fi^la^dy Ccrvus megaccros ; drawn up at the instance of the 
Ppmmittee of Naturajl H^jbilosQiphy of the Royal Dublin Society^ 

. Xhe'ffieaibeQ deMaibed by Mr Hart is neariy 
^^D^l^^; apid^ from the aimexed fithogniphic drawing, nniutbe 
ttiily magnificeDt. It is apparently more perfect than the splen« 
skeleton in the Royal Museum of the University of Edin^ 
^llfgjl^^.*. JSaturalists, in general, have considored it as difl'erepn 
fnoif^^y pf • ih^ known .Uvjuo(s or foal epeinea; laod f*j:af<9«w. 
it nf W t yH jt /.ipaiiy yenra mentiapnod piitiiBuli^rly.^upAeir 
^ |HpQie drvus giganteus,'-^ name, by>the-by, which, in4M»n 
opinion, renders unnecessary those lately proposed. The anato- 
igj^^details given by Mr Hart, in his interesting nieDQi^ir,^gre 
^yjj^ ; and the opinion advanced by him, that the femaj^^ 
ig^tijp^^e^ also had horns, as ia the case with thp reinrde^:| oj^ 
ij|^|ji^B(|^j^tU8 >rbi^^ the specimen in the College ^q-j 

aeimi. Tne occurrence of these fossil remtuns in i^hell-iparji^^ 
shews tjmt this magnificent deer must have lived at a compara- 
tlvely.late period, in those countries where its bones are ^t^|^ 
8&t found ; and the fact mentioned by Mr Hart, of his 'having 
seen a^rfti of tl^is animal, which appeared to have been pierce 
D^ in arrow^ goes to shew that it was a living jnimifitantjjor 
Greieit Rdtaiu at the same time with man. . . i • " 

MUteftltiof jpcloBai^ariUclbtl^^ VMJka^M9m& 
■fltt aeltvlijf iM icidMd tlM (kiltaae In nli^^ 
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^«fthi.whWh fies over gypsum, i^fillsnij^'fiMS dtf P^ i M i ^ 
iti are (iaiii fiftril bones oP lM elephant, 

liyjena, liorsc, and of a small unknown species of ruminating ani- 
iktid. Itemains of the horse are particularly abundant, and 
With these, bones <tf aed^k^'m^k ^ ta lhi ^y^^'--' 
ti8U°'drith<!w Kliiidhs, we matim!,MleM''Mm^ ^ 

IBnj^ titfi^ served as a burrowing ground for foxes, badgers, rab- 
sters, &c. ; and hence bones of these animals are found 
along with those of the elephant, '&c. Theses' )rfe<?ent boiied 
bmidMbffuAed fiom tbe iililiiii Jipii UHinii^ ftiWirUfcti 
^inMr^&ln mimb e:'''' ^"^^ "^^^ . cod tun sdt moi^ b^ypw^ 

Remains of a Fossil Wludc bronglttfrom the Apennines, by 
Lord Glenar^.—l.ard Glendrcby dbHi^^ hb'jt)^e^a(W^ the 
apemiiiieB, was ofiered f6r sale by a 'mmt^thtna^ M^t 
beme, ^hieh he sud bad him dug mS^ ifiW^^t^ism^ 

where he lived. His Lordship purch<(§t?d this curious fossil oH 
ganic remain, and, on his return to Scotland, presented it to 
Profess6r Jameson for the Royal Museum of the Univer^ityi 
The Ptoiesmt, on e^nttlg'iv,' ^hd^fi^^.fmt^t^ m 
hDttievftl'bOne of a |yretty large epeismSbf^ '^yMi^^^^ 
great work on Fossil Animals, m(?Vitions remains of whales having 
been met with 800 or 900 feet above the level of the sea, in 
ItaJy^ and appatently in the same clay (of a recent date^^'itt^ 
^h'Lbrd Glrt!fd«*t'a specimen was fomid. ^"i^^^i xaomi^ 

^k8f, Tfie Mi^ktherlum fourth in ff&rth Afkfif^,'^lB^msi&^ 
of this fossil animal liitherto found only in South America, have 
been discovered in tbe United States. Mr Dekay of New- York' 
h^ m his pc^ssibr^ grinders, and parts of the^til^, iibtil^ W 
iyffltA iif<hiiattfi(ial, dugupinthfetJnit^lSH^ ' ^\ "W* 

20 On the Organs of Generation of the 'Mcxiean Proteus, , 
adled hi/ the natives AxolotL — Sir E. Home, ^Y\y^ ^oS^iMk 

the last published part of the Philospphical TransactTons^CQ^S" 
jj'j ' '•. - , aaiQff ,-^,.!ii7is <in an99S 

ders tnatrCuvier has proved, that, the Proteus of Grermany, as , 

la,Jin-.<u ;' 'L ^ '.i. - m' Tf'fli vro'jp. ^<jo^ vyriii lit: vn 
well as that of Carolina, are actually animals in a perfect rS^te,^ 

and not larva?. The discovery that the vertebrae of the Mexican 

Pfoteus^ wcue cupped in^ the^^ame manner aalboiei^dthaiitM 
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other ppc^dcs, had Already ooliTiaoed tiaa^ that it also beldilgGd 
tothewme tribe$ aad wan odnscqmBntly an animal in a pirfect 

state. ' IKr IJtemd ffome oiitirined ftom Mr fiulkck aavml 

specimens, having the organs of generation in a developed state, 
4m>iight ijpoiB a ]akc three miles from the city of Mexico. jTti^ 
^tenpenfture the Jake n nam bekyw 60^, and its alaviaAoiifa^ 
<h9r4» 4lie M is 800D tet. In diennmlh of JiW) tJiaf|irol«»i^ 
%> rfUMdantin it, as to fonn a fyrincipal part of the Ibodlfofrdte 
peasantry. In the plates accompanying the memoir^ th^^ieasal^ 
iorgans, in thmr developed state^ are well seen, and there is strong 
probabililjy^ lirot»ftliejiappearan<^:i|if ^tlw* onL? aaritiMwduiittte 

30. Migration of Birds. — Dr Schinz, secretary to the PnJ- 
Vincial Society of Zurich, has endeavoured to discover the laws, 




ts^'isdiyiai^'^ nearer apj^^oadi tftls 

Poles, the more do we find peculiar or stationary birds, and tht 
f6wer arc the foreign species which make their appearance, 

■Greenland has not a single bird of passage. Iceland has only 
idtte, wMch rettiidns ditting wiiitery 'a^^ leaves it in spiil^^ 'fik: 
^USll' noore tmrthem countries. Sweden and Noiirajhave tAtdHif 
%(iore birds of passage, and we find them increasing in niitsikit^, 

in proportion as we advance towards the centre of Euro})e. In 
'^c intertropical countries no bird emigrates ; to the north they 
^idl emigrate. The propagation of birds Iceeps paoi<i#ltfi 4b 

quantity of food. Sptzbergen has but a iSb^^ '^^imik 
'Spedes; for the sea presents more nutrimenlf, ^d al^tbel^k^dilB 

cliffs arc inhabited by aquatic birds. In the frigid zone, a nhSS^di 

greater number of marsh birds breed than beyond the Ai'btik: 

Ciide, and in die warm countries of £uro(k Dr Sdiftajfiilib 
lii^cates t^e distribution of the species of ddiiris^WifkymSi 
^remarks, that each country has its pecufiar varicftiiSI-bf Vbi^ 

-^Bulletin Universel * ' * '' ^ «adt 

SI. Wohea m X^votila.— -According to a report vecentl^^^- 
dressed to the Regency of the Government of Livonia, thie^olves 

have, for some time back, made drcadl'ul ravages in that pro- 
vince. In the year 18^3, they (leyoured 8^ horses, ,1243 fo^s. 
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gar^mment has taken measures to pra^ent these 4eva|rtation9. 

On the Animal of tJie ^r^tmat^.---^The aocmt celebi^ty 
'<lf the AvgdMaal, which can be traocd to Pliny and Aristotle^ 
^aidliiie'woikfefsof its Bsvtgatioiif mftdl knMrai It im-iim 
ImcMi^'thst-, fim the ailcieiitBikfwiiifo oiimI^ mtiuslisls hm^ 

been divided u|:ion the subject oi" this animal. Some regarded it 
as e parasitic guest, which, like certain Crustacea that lodge in 
empty ^ells, has po caeeoc d itself of that of the argonaut ; others 
«*iiifiBUM||» tiias 

riiell b reslly its constructor and proprietor' All hima|;reedri]i 

considering the animal as a poulpe. M. de Blainville support- 
ed the former of these opinions. M. Ranzani has sucessfuliy 
OQVibated M. de Biainviiie's arguments, and shews, jtha^ ihe 
ji|ue8lioii» so fur irom having besi|,c|«Gide4,by> hifn^ sti^ temm 
in the ssme state. A smaU, but very ^ell pieseryed,< specimen 
<^ this animal, sent to M. de Ferussac, by M. Risso of Nice, 
has enabled the former naturalist to examine its structure with 
jninuteness. There results £xom the facts related by M. de 
Eerussaoy that what has been said.by the andents on ^he sub- 
of the aigoaaut, praents. the degree of accuracy which we 
ttigbt expect te find in woifcs that have come down to us only 
after having undergone more or less numerous aitcratiuiis ; nor 
could the authors of these works have applied to their writings 
the aQmpulousjBCGimu^ to which the naturalists of the presenf 
.jtinieB' W accmtomed. M. de Ferussac shews that the animal, 
tiriienilt is livesh, and has not been taken out of the shell, pre- 
sents u^x)n its mantle, the exact form of this latter, and the im- 
pressions of the grooves and tubercles with which it is oma- 
iiqf^at^i V The bad state of preservation of the individuab.ob- 
lfl^fM)lwr!M* B]«uii.viUe, has without doubt been oneof theea«9^ 
^ifim ppm on the subject of the argcmaut M. de Ferusiaac 
then describes this animal in its state of contraction, when it 
has retired within its shell, and shews that it must belong 
tojt, since its construction is entirely conformable to the or- 
ganisation of its inhabitant. He makes known ati interest- 
ing fact which had hitherto remained unob8erved,*'namely, that 
the spiral cavity, which is not filled by the extremity of the 
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Ilgl^pg^ ia r^scin'^d for lodging Uie palmated part of the two 
gnB$iMi9Aafittlay ^bicl^m suited by this put iutd^a small g\o^ 

c£pmtQQtipn, and perhaps als9 the lieot mcdtsary fw.^KuniM 

"i^ejppment. These cfr^s, arc attached to the duplicatures of the 
poloji^t^jiieinhranesy by soiall peduneles, and form altogether a 
cjl^stjer. M. de CwAamc proves, that it is really the constmtt^ 
and the lawful propineUMT of tkia btBulifiil fihelL TMs^nfiaiMb 
belong hm.adqpt^ by Mesna Cuvier ni4vl)UiiiMilll, .•Wbo 

were appointed by the Institute to examine M. de .F,enJbBsac^$ 
flfieqioir, a memoir to which the Academy has accorded Its ap- 
]ja;pVaU(]^^ ..ljL,J)yxo^^} relates a fact wl^cb has escap^Jdvidft' 
:^eq];^ls ffpticf^ ^amdj§ tl^M, Oqv<epfpqy hi$fi loig lifti^ ^ wh Il* 
c^:pu^,t))Le foqstence pf, d)/s.sheU upon the embryos in ikkiitiisS^ 
Very lately an extraqt pf a mempir pf Poli on this animal, was 
read before tlio Royal Society of Naples. In this memoir, after 
a short intrpdguctjiipn^ d^j^jr^fy m 9. circumstantial manner, ita. 
s^eU}}ai]4p^ots out the^K^rieti««. af| k wJbkh .opcnr** He .theiit 
.^be lustpry ojf..f}it»aotfyials iia^l^at^ itft made of. §eedka§^ 
and describes its manner pf sailing. He bad an opportaaity of^ 
observing at his ease, and in a state of life, an individual caught' 
i^ppn the. sbpres pf JPaiiaiUpp&>. w)hc1|: wf^ sent to him bj osidem 
of the J^j^f He saw it by 'V^' and' lObfefvai tlia. 
(^Y^ppip^xkt of the (aabrjro.offi^sbjQf sfhm^iBiyAiA ha^&MU 
the shell already partially fonned. /M. FoXv^ jirfat^ thb jMiaaii 
tion of Aiisiotlc, that the animal is not connected with its sbt^h 
h^j^}}f muscle. In a second memoir, this experienced naturalists J 
if^lioDil^^ to treat pf the distinctive cb^ract^fli^pf j|be M^gftOiN^ifwib 
ti^^ije a jfidl description of it^ Tbe. ^wo 'tmil>(ik$Jmi»Mim 
j^med with very bai^utifiil jfimi^'^Muikt: Umvtr^.Mn^i^^ 

, 30. On the Blsulcakd Horse, tJw Equu^bisulcus of MoHnti^^l 
I^g^q^tb^^f^;vi^^ dfiseiribed biyiMoUDa-inhisacoouot of 6h^t 

tigg^^^^t^Ti)^;^ the pan^ Hofaaiwilli dtirUedibooAki: Heaaysi,' \}Sm^ 
although it bean a strikingi reaeiablanoet lb the horse, y^t \xs 

hoofs are divided. The teeth, he farther remarks, ai'c large, and 
injpp^ition like those of the horse. .. ^sapef<.8U^ bair^ ao4^iCcM 
lon'r pf the body like that pf the ass; the ef^arae|nUatidl09&Stf[ 
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tym, itek^ b«^» £Bel» .and aegsm (si ijefierdtion, and intl^ftu^ 

neighing of thelmrm. -^Sbnie df tiies» detiiB^liMe^efi 

frdm hearsay, aini others are va<rue. We hope to hear 8<Mlie. 
^img more saiisfactary of this anmml, now that so many travel- 
h 1*1111(11 jlirHlini^ the nglons where it occurs * Some naturaiifits^ 
lHiMim»>ai!i:ajt jaeamt inctiDed to coiuider k an Ix^giaja^' 
%h^i(apieViltfbe9 ahdithe genus jAmj^Io. ^ ' ; - - '^^r 

■ Bottfe^ose Wiiales. — On Saturday morning, the 7Lh Au- 
g^oss^uty' on the receding of the tide, two small beaked whales 
mfieallisbfMl 'Stranded on Uie flat beach opponte to the town 
A^^My^'^m East Lothian. Each measuted'iieilrly 18 ieet in 
extFLine length, and, where thickest, between 8 and 9 feet in 
cifcwmference. The one was a iuale, and had the back and sides 
o^4«i ash-grey <;olour ; the other was a female, with the back and 
odea of a brilliant black. In both the bdly whitish. In the 
irteras nf the female were two fc^ites^ each' ' tSMi Sid' belief 
in "length and apparently p(eH(^: fhewJ-wepe ietit'-otat i 
sailor, who had been at the Greeniaiul fislu ry ; :ind they were 
unfortunately destroyed or lost, before notice reached our cor- 
l^po■dent^m'Mlnndkt' Msidmg \n (he'n^ghbourhood. In both 
idbUn itoaifkfliiich'fi^^itei^hlp i Miii fh« inf estin^s contained 
a^hyleisV afifinc j^W 4xA€(iil^* No proper teeth were mnarked ; 
but.in.tiie lower jaw thek^ was a rugosity for about three inches 
imkogth;! <li\\& jUnchhig y/as commenced before the animals 
WHi^cokl'tiOn' the bsksk the'bhibber was more than three inches* 
thubiuiMitjllyailayifit^'fM* was thinner on the ades» and alnkMit^ 
dbBpf^«red:^'4ffe*lidly. 'ISach of the' animals was provideA' 
with a dorsal 'ftri^ situate near the centre of the body. The beak 
was^aboiit two feel in length; and the extremity of the upper 
jav.0MS> t^ceived into a triangular hollow at the end of the under 
j^tlkNI l»tlMrahaveilte^tiek.^«Thete^ be Hitle doubt" dPiIti!^ 
aii^8rWangmgiiillMlsp6ciesorPh3^te^^^ "AiUm^ 
rind Pennant under the name of Bottle-nosc, or Beakeid Whale. 
"^eiki from Mr J» Lace^} Tlwmson* ' ' ' " ' '"f*'''*'^^ 

4)d6.,'4(Vf(« Dog^origyiiOi^ m ifAtMmt 6f the New' WofU'-^^ 
MyMoftitu^^e JVinnes; xJtie 'An. di'S^dences iV^i^. for '%iay 

maintains, from iclaiions of the European mcuiners who, 
fil^t{«iated^Atnenca sind the West India Islands^ tljat they theii 
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ed B natitte'bcie 0^ dags which did not boric, and #M* 
iWiiM*hyr; «id%leld^ mfprnJi race is stiff 

iMikiiottepMiefAtt^rksft. ^ ^^'^ 

S6. Whiter Change of Colour the Ptarmigan, — Fajber^^ 
of opinion tlmt the summer plumage of the ][ce]andic Ptarm,i^n^ 
(Lagopus Istandoruin)^ on the approach of winter, clianges its^ 
colour, and becomes white. Boie, on die contrary, from oliserva- 
tions made on the L. alhus^ says, that this bird, on leaviijg i^U iiesU 
has spotted mixed with white feathers; but at the beirinnrnf^'off 
wmter it moults, and then giuns its white plumage. In a formei: 
number of this Journal we published some remarks on this, s^u^ 

J??^* .• : • ..;/.' ii'lu 

CUEMISTKY. ') 

87*, SaUi fjf< Slmititm mi fiatpes^MoKttk finds». 
strontian and barytic earths have a stronger affinity for arsenft 

than for sulphuric acid ; that the arseniates and succinates of 
strontian are rather easily soluble, while those of baryte are iii- 
solubjey— ^ char,acterwh^.a£rQrcb already means of distinguish- 
ing from each other, ^wo earths so nearly allied together. 

• 38. Cooling of Glass. — Bellani finds, that after glass has been 
aHposed to a great. heal, on oooUngy it never regiuns its origulik 
iBQlume.' -••i 

39. Artificial ColcL — Brugnatclli informs usi' the spirit of 
wine, aether, &c. mixed, in certain proportions, with snoW,'af- 
Ibi^ t«mperatm«s as W as those prdduced by skAMt ' ^ '^"^ 

^ 40. Nature of Indian Ydlozv. — The Jaune Tndiep, l)i:pU|gjj^ 
ironi MjUiilla,.ac(X)rfling to M. Mojon of jgrei^eY^ ^i^. ft tt^ifPliB 

*^m?,^^' . • . .1 H. ;/ V liH^ r, iii b-j 

,Ay>' , AETS. , , •■!, yj 

41. Om ihi^ iS^eai»JSki§iHe* m Cor4a0ati.-^We have ia^le^ 
l^c« faTomeA r«oaife> ann^y JvpsMtf ^ Ummdimmk^ 
a»<thB tfiMkf fAmfM fMma^byShy^a^ 
ing water, with ' eadi badlelf cbafe ; fbom wbiob • k iqapeavs 
thatian engine of Mr WebVs construction, at the Barton Mine; 
Hfled 43^€l,71<d pounds o£ water^ one foot high ; the load being 
iLa»91^4iipoinidB« per e a risacj nare flDdi^^Mi ^hejcylinikr. Wealsi^fiiid 
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lifted ^;^^58,808 pounds, one fool, hig)), jw^fUi a ia^ of 71,65^, 
p^i|fK)i per iocli : and severe^ otl^s, lifting bieMveen 30yOOO,Q9(), 
«Dd 40;000,000 of pounds, at vaooi^ p/at io^ , Hbmr 
are also reported, twelve steanMiigtnes employed in dcaia^Vg 
ores, and four in stamping ores, thus making a total of sixty- 
nuxe reported steam-engines employed in the Cornish niiut s. — 
It shoc^ however^ be remarked, that these repo/rt^ steaov- 
e^ffnes m by no means the total numbers of Meam-eng^es effl«' 
ploy ed m Corn waU; and there are, be»de8» many wateivwheelsof 
kige diameter, employed in pumpiTig, &c. as well as pressure 
engines^ working by the ]7f)\vcr of coiuuins of water, employed! 
as steam is, in the sleam-eogines. We are just now informed, 
of a watear-wheel mating at the Wheal Harmony Mine, of fifty 
fieet in diameter, and which ia intended to amt in working the 
pumps employed in ftraog that v^da^ia'lmne'ibdln mter.^ 

' 42. Faste far sharpening iia^arj,— Take a quantity of slate, 
wash it well, pound it in a mortar^ and pass it through a very' 
Bnehair-oeve; mix'some of this powider, first w$th wett.watei'^ 
and afterwards with oKve^; to the consistence oF fdt Piit 
some of this paste upon a common razor-strap after it has been 
^^ii^gS^y'dmmif a^ to remove aU. ioreign bodies iVom it^. 
Pass the razor from right to left» as usual, ending with rauipg 
the back a little^ and a perfis^ jodge ^fll be obtained^ i 
" 43^. MaijLiifacture of Red C/^://o/i*.— tThe red crayon, and its 
use, are two well known in daily life to require any thing to be 
swd of them. The preparation of the red crayon, which is best 
JAapted ft^ paiilting, is less known. The following is the map- 
n^(f^'l^}&h itls perf<mned : A quantity of hematite is {k>t)nd- 
ed in a porphyry mortar, with filtered water, until it be extreme- 
ly divided, so as to form an impalpable [)owder. This powder 
i^'^gaia dii^ised -through a quantity of water Butticieatlo.alAow 
tlnrmbfenlA pass ;tiiraiigh a finn siev^ "placed ibove a; Ipigt 
vAtsdffiiM'Vkh water. The lifpnd balding the Vamiritp iiila» 
pension is then agitated ; and, after this, allowed to rest fonr-and* 
twetify Iwnrs- At the end t)f this time, there is formed at tlie 
bottom of the vessel a deposit oi hematite^ in the Ibrm of a very 
finir powder : tbamter is ^canlian^ flbettsfted'^piaa'iti' lb finth 
cn^ltiS:«f^itikkjiii]^^pibk povdav/* iiintiiig'6«lbs(k(nae mmMB- 
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9t^ Shienit^'InMSgence,-^Jris. 

Arv. rtm is^oid^'hj kuTii Mlknc m Isbglass, of ^fiich m 
{ftb^dns^i^ use to whidi iti^'d^6hlSl 

de^nedf) less of It b^mg rcqumcl for soft cra3ron8,'wlfi(fM^B(MMli 
queiitly leave their colouring matter more readily, and more foi' 
the hard ones, wiiich preserve their point longer. The fol]o"t^- 
ing are the proporticms, deduced from experiment, to b^' 
pl6yed in the fiv« khids of crayons, which vie MAV eii^ikiii^} 
1. For the red crayons, ^th large marks, 18 gtaktisff/Nt^ ^ii 
atabic to one ounce of prepared hematite powder. '^S."lW'tfS8 
hard-grained crayons, 21 grains of gum to one ounce of hetHH{!i{^ 
powxfer. S. For the crayons, with small and fine mdik^^l 
gnuda .iif |(ujta: to oiiefMnfle of hetmatite. : 4^. FoihUNl IniywiMtp 
iriA ltofite'iaatkitiito/'^'piecediiig, grama of^gmni esSq 
For >1ih« onqmi^<«i»illi* shining marks, 36 grains of ichtbyocdlhi 
to one of prepared hematite powder. — The gum or isinglass i«! 
disacivA^ia&^ufhcient quantity. of water ; the solution is passed! 
thii^til^faflitarcloiliT liia powder is (bcn addtd^ the iiqindiifl 
brought hear ai^genlie (firej > untJl the miaa-ia'soaieirhift tUdm} 
eA;^itr^iftenfremo^^':fkim.lhe'fii}e.' Th^rniixtiteiBipery casein 
fully bruised upon the ]x>rpliyry, to render it as intimate as pos*; 
fiihk'^i and* it is then formed into crayons.^ Thejsi0s&, when iti 
has acquired the proper consistence, is made to pass through a{ 
c^til^er ; rth^ sticks thus formed fre dried^ and ^ivi^d into 
crayons of two incties long ; they are 4^arpene^, a^d t^e skiif^ 
whicli lias formed upon them, while drying, is removed. — Newe 
J^i^^^Gcf^m, Jug. 1824, ^ ,,,H,, ofU fli 

. AAf ]Simmr0arnaffe.'^At page 349, w^ hlxv^u^G^ ^tmmS 
Burstall and' Hill's description of their patent «team-carriage.8 
The description, along with the plate, will enable our nead^a^tc^ 




, ion. ^ We regret, tib^t. pwinff to' thp^ unfiiiii^e^itate o?^ 
the apparatus, we are depnved of an opportunity of comtnuni. 

eating to our readers, until next Number, the resul^of^ejg^-j 

ments on the powers of this locomotive machine. r , . » ., 

-'>! ')^T>/'j <ir n'.i-.iifM ,r •'.» »o Ml i-. ii ••».! . .J/ J an ^ttiDia ndii 

4^* .'^/S^ I fmwle ' of sdcvmn^, , Jmtomical PreparaUcm^ in^i 
iSyirUs — Dr Macartney, of .the University of Dublin, has emoa 
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m^cflL JfO^, on place of the former laborious apclcflS^ve oi^^^ 
1^ JlfffsniS^ oCptOiicUbladder,. sb^t-jMy.&c. ..It is.icss^p^^li^ 
t^^,]|[;ndi{jii< rubber should be pciiu^ or Vi^rpisfied ; after wbidNk 
iff^ the slightest evaporation of the spirits takes plaoe. Th^ 

no^eici^ by its elasticity, adaptii itself to the variations in the 
Y9^l^l;^^th^,(;f)^te^ts of the jar from diffa:|^ tcnipc^raturg^ 
^SA itMt JCTiniy priucipal cause of the espape of the spirits. 
^1^9 ^fffvld^y' leather, coated with Indian rubbei^ «nd 
l^^tqd^ would. answer as well as the rubber itself, by which the 
^p^ncc ^,uld be greatly diminished. — Copland's Med. lic^oa, . 

qbltf|Md^b3^*tibe «olu^ of ma in aii^uno ackly be'jaadetQc 
piss intD'^lire alce^oi, it almost entirely lot$es its smelL Water 
added to the alcohol renders it milky ; and on resting some 
kMHTSy a volatile oil separates, w^icb is the causp of the well 
Mnom BDi^ of hydrogen gan This gas- is i^tamsd perfisel- 
\f free of smell, by putting into pm witer amaigam of poi* 
tasnan ; but, if there be added to the water ao add or sri** 
amoniac to accelerate the development of the gas, the latter will 
have the smell, which is observed during the solution of zinc in 
Weak sulphuric Md.-^:^f»i. de CMm. ei de OeL 1824^ 

*\4;7. Bourdeaux Wmes. — In a work lately published at Bor- 
d^^t^, M. William frank, there is the following statisUcal 
i£iS^'i^^rding1iiie lifiN^ annual produce of the vines of Fwc^ 
in the wines called Clarets. Blaye wines, 40,000 tuns ; 

boumc, 60,000 ; Lareole, 35,000 ; Bazas, 10,000 ; Bordeaux, 
85,000; Lespane, 20,000: the whole, 250,000 tuns, or* 

'^4^. Mew Coinfl^^.— The public have to congratulate them- 
s^l'ves'upon a new coinage, which will be ^v'orthy of the age and. 
cojanti^ in which we live, Mr Wallace, the present intelhgeut^ 
aiiiS'acobq^^lished iqieister of the mint, has pei:«)naitj^ e^^^ 
hifiiiAHD^dmsuig the subjects; ai^d Mr W. Wyon, an Eng. ' 
lish artist, has executed a senes of dies, supenor m every re- 
spect to any coin that has yet appeared: The gold pieces are 
sol'tmigns and half-sovereigns^ double sovereigns, and five soe 
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^ .^SUmti^ Jn kU i g mi e .^Jfi8. 

ler pieces are not yet sufficiently forward, to admit any descrip- 
tion of them. The five sovereign gold-piece, contains the pro- 
file of lips M^^jestj/iq )^14.^»Uef» and afiptars to be aiiifxci&ilei4 

mas LawrenoB. , The laurel vnteath is cmiitted^ at the exprefP 

dcbirc ot his Majesty ; the head is encircled with gkoegius iv. 
DEI GRATIA, 1825; and the raised edge of Uie^ pjifiipe, ji^.^nished 
i^ith an iDUtrD|^ beading. Oa the reverse is a P^ai^i^hjg^ 
]fi^ the loyri ama« ^idosed by a rai^ed^nm^ -MtH^rffcf 
^{^r oorners, and.hanging straight doimqn die sides^ yfn^,pa^ 
toons from the imperial crown at top. The arras are quartered, 
^DghuMi in the first and fourth, Scotland in the,£^^|^d^^^ 
Ireland,ift jhe third, ,>vitb au.(^MU%>ii,9^: prrfTHliilBACTiiy 

k^^^ir%,ji|ri|t;hont^ejPQaitf)e ; and the wb^lf 
is encircled by a beaded border, within the raised edge of the 
piece. The double sovereign bears the same devices, but^i^ipoi^ 
a smallef scale. ' ^^e sovereign has the same head and inscrip- 
iibciy,rddlficed ip si^ev and its reverse exhibits the plain shkld 
'if jums ah4 iniperial crowh„ without any mande, but a iastenA 
^rcJl-worlc decorates the edges of the shield ; and the whole de- 
vice on each side, is encircled with a beading in the hollow of 
the ribbed-edge, which is externally milled. The crown-piece 
iisiiih0'iiio8t superb coiil that ba8\ev)0r^ beeki^»bdubdd;v)^e 4iead 
dk jpio^ hM nfief, and vi eiu^rolid wiiiv^eMjlsoi^tiAg^^ 

of a plain shield, containing the royal arms, above which is the 
-hiaUDet of the Sovereign, opeli» and facing to (he front, garde^ 
fiir«^ <wfth timicirddBr bairsy aidd eQ)broidei!(tfd^up0ditbe bv^«A 
.dDd»4h(Niidcl8^ . Vpdiy this ift the' hnperiot [«nf»m}r aiid ciMipt 
f AomfMhiiMblliidieliifet n mande tasteffiK]^ fldwittg^tmaCte 
ofifthe';shio1cl. Below is a ribbon wiili the motto, bieu et mok 
iBHOtTi< > The inscription brittanniauum rex fid. bjei ., ex- 
llMdsdtHMid lhe-:sidet^ of ihe coin ; and the 'Whok<fl8«ldii^yilh 

piece, hut upon smaller f?cnle. The cd^rc *)f the cro^fYi-]>iecc 
has the usual motto tor protectioi>^ raised upon a plQiiti^eig||kA» 
that of die half-crown is iniUed. 



■ • *49. Workini^' of Mines in Lapland and Nonvm/, — It has al- 
rcndv bct^'n annouiiccil, by the Swedish newspapers arid jour- 
nals, that ouc of the ^English associations for the working of 
linnes, has made arrangement vitli the enlightened proj^rietkir 
^^b'tmnesof Gelleiivara, in Lapland, fhr their worl^g. ' It is 
^d,' !hat its ore is so rich that it yields m per cent, in cast*ircnl ; 
bin tlie value cafinot be est! united of all the advantages which 
ivoiild re«uit to the norihern provinces, we may say to the whole 
4ln'gdbm of 'Sweden, from a vigorous and judicious working of 
'ibines, so immensely rich. Ill Norway, immense deponis 
\iKhHnat6 of imn have lately been disodvered, and these, wMi 
other lately discx>vered mineral riches in that country, will,' in all 
pro!>abirity, ere long, be brought into the market, tlirough x\\e 
all-powerful influence of British capital * * . 

50. Scottish National Mining Company,-^-^ company, under 
this name, is now oroanising in London and Edinburgh, wliu li, 
if judiciously managed, promises to be cuunently serviceable to 
Scotland. The present plan of the company is objectionable. 
We shall probably notice particularly the arrangements of this 
company m our next Number. ■ i. , ^ 

: . Scottish Stone Compwiy^lt is proposed to establish a 
ieQi}^[MiQyt'iin^4hift.lian% trfaoie objeot ia to be the bniigii^ 4o 
fiMifcel, at flr«he«pjihite^ means of a jpint siook, the ^dJ^sreot 

)(iiids ot building-stone, so profusely distributed throughout Scot- 
land. vBeipgiSt present but imperfk^ctly informed as to the de- 
tailed natUW^afbdlia^propoBed association, we oaaoot pass any 
npimoliioii ita/praqwots^.bat may remark^ that Ut us/itsiiab. 
ffbt^ ^pesos .to .be fully embraoed by the Scoitiab.iNhdiind 
Mining Company. We doubt not, when our building stones 
arc niado fully kno\m, and brouglu to iiiai:ket in an economical 
¥g>tl¥Iflr, f^°» oply all the public buildings in London, and 
4l|l|tiy ofcMw t0WQs in England^ l>ut evenilhe betlerjSQiafc of>divdp 
lipig )lDiiiie%,vjU be liuiltof stone;, and ihat thiis the aspect^rimd 
dur^Ulity of ..the citiea and cown0 o£ ouu Southen|L fnbuds^rwijl 
bft,i^d«J^ w^rfhy.pf .the cpUiitr>V i; j v. r .<j xjid 
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May to Wth Au^mt 1825. : unnJ 3H 

27. X O ]MosEs Poole of the Patent Office, LincolnV^np, 
county of Middlesex, gentleman, for the preparation of cer- 
tain giibstances for making candles, including a wick jx?culiarj^^' 
ooQstructed for that purpose."" Seakd at £dinbiuj^^ 16t^ 
June 1825. J ' \ ; . 

28. To Heney Burnett of IIi<rh Holborn, ^ountv of 
JMLiddlesex, gentlenaan^ for " certain improvements iiji| niachine- 
jjiotk new rotatory or endless action."^ Sealed 

J|4«hJuneJ8«6L , ^ ' V T J^'i " 

£9. To Gkorge ]!)odd of Palaoe-Yarcl, Westmin8ter/>Mi4-^ 

dlesex, late of St Anne Street, Westminster, engineer, for " cer- 
tain improvements in fire-extinguishing miuihinery,'' Sealed 
^t Edinburgh, J^e 182^. ' ' 

jSO. Xo William I^ason of Castle Street. East bxfpid 
Street, parish of Mary-la-Bonne, county of Middlesex, aide- 
tree manufacturer, for " certain inipr9vements in axletrees,'* 
^aled at FAlinburgh, 24th June 1825. *' ' 

^1. To Maueics OS Tough of Warrington, cotton.spinuer,j 
for ^ an improvement ' or Improvements in spinipng mao^ 
and preiMiration.machines generally called lilules, Jenni^, ^il^^*. 
bers, or any other machine to which this invention ma^ be^a^^ 
plied, whereby much labour hitherto done hy hand is ^r-^ 
WMiiied by madhinery.^ Sealed at Edinburgh 2d Juljj ^^^g^^ 
d% To Philip Bbookes of Shelton in the Potteries. cpyiHY 
cCStafToird, engraver, ibr an improvemei^t in the prejp^ati|)n>^ 
of^a' bertain composition, and tlie applicaiion thereorto tne'ms^ 
king of dies, moulds or matrices, smooth surfaces, and Variojjj^ 
other useful articles.*" Sealed at Edinburgh 2d July 1S25.^,^ • 
83. Tp John Mautin Hakchett of Crescent Place, '^^ 



fnars^'Londpn, and Joseph Delvillb of Whitecrpss S^f^^^i 
parisll o]r ^t' tiite^ Middlesex,' lUsq, for *** an improve\npiit pr,^^ 
improvements in looms for making cloths, silks, and differeiit,,- 
kinds of woven stufis» various breadths.^ . Sealed at^dinbunrii 
5ed July 1825. • ' , / i . a 

p^. To JoHK Chaeles Cheistopheb R^pnAT^.^ of .^ali^ ■ 
bvufy 'l^uare^ 'i^leet Street, !|^i^onl tikeixIuui^J for'^ ceS^aiiSiS^^ 
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|)V0Vements on or connected with steam-engines,*' in consequence 
of communications from a foreigiier residing abroad Sealed 
»^ Edinbut^ ad July 1825. I ^ ' ^ 

HoSi^ J<f9fU7B9;SfX^TJUJic of ,9elmop( S!|t!lle^ 
Wordsworth Roadp parish of St Mary, Lambeth, Vauxhall^ 
cpunfy of Surrey, distiller, for " improvements in the process 
^^^^ 

86. To James Sjlt of ^reston, county of Lanciyster^ oottoiiM 

ipinker, for new and improved machinery for preparing aud 
gpihtiing flax, liemp, and other fibrous substances by power." 
jfcaea at Edinburgh i29th July 1825. " ' ' \ | '\ 
To John Bj^THrsy of ^ city of ^dinburgl^ ifyBcjl^i* 
iMn^ fbr an improved machii^^ or; press for printing, lettepi^- 
dipying, sealing, stamping, or other similar purposes* Sealeq 
at Edinburgh 3d x\ugust 1825. • f 

38. To JosEFH Fabey of LincolnVInn Field, county oif 
Middlesex, avil eoffx^^ for an ^prqveijaent m 1aiiip8/*,| 
SealedatEdinburghdth August ite5/ ' ^ " 

89. To Jonathan Andrew, Gilbert TARtTON, and Jq-. 
SEPH SnETLEY, all of Crumpsall neai* Manchester, county of 
Lanppter^ cotton-spinners, for certain improvemei^ts in th^ 
cbnstructioii of a l^iiupl^nfe used for throstk; and w^ter-spinn^^ 
of diread or yarn^ whether the said thread or yam ibie fai)Hau>^ 
teSd from cotton, flax, silk, wool, or any other fibrous sulbstances. 
or mixture of substances whatsoever ; which said improved^ 
machine is so con^ri^cted as to perform the 5^peratiQ^c]|.8i2^g 
atid twisting in, or otherwise removing the super)lty)iui .fil]ra 
notti» Hie said tnr^ Qt yam, and v also applicable to the i^xxx^ 
fpSilfiit preparing a rovin<5 for. the same*" Sealed at Edinburgh.^ 
8th August 182o. ^ 




in^'mo^ucing grooves or mou]din£'s thereon.^' , Sealed at Cdin-^! 
lA; Mth August 1825. ^«*«?' •• .«»J 

'Sr^o Walter Hancock of King Street N(M}|iai||ij|^^Q^ 

improvements m mokmg or (»nstropiiog. f ^RPf « of^&»r 
VOL. XIII. MO* ^6. OCT. 18^5. n d 
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for the passage or conveyance of fluids,** Sealed at Edinburgh 
7th August 18^. 

To Edwabd Jobdak of the city of Norwich, engineer, 
for a new mode of obtaining power applicable to machinery of 
different descriptions.''* Scaled at Edinburgh 11th AugusL 1825. 

To John Cbosslev of Cottage Lane, City Road, county 
of Middlesex, gendemaii, for an improTement in, tfae'^OQ^'^ 
structkm of lamps or lanthoms for the better protecdo^.^'fiMit 
light against the effkltS' of wind or modon^^ Sealed at Ediwl 
burgh 19th August 1825. - • . ♦ » 

43. To JVIabg Isambaud B&unel of Bridge Street, iBlac]^. 
friars in the^ty of X«oiido», Esq. for eertai» mediinHeal iir- 
rangements for obtaining powers from certain fluids, and f^^i-. 
plying the same to vaiious useful purposes."^ Sealed at Edin- 
burgh, 26th August 18S5. 

44. To RicHABD Badnal the younger, of Leek, in the 
odunty of Staffisrd, silk-manufacturer, for certain improve- 
ments in tfie manufacture of silks.^ Sealed at Edinbui^h, 7th 
September 1825. 

* ^ Patent omitted in last Number. 

To Timothy Bubstall of Leith, county of Edinburgh, and 
JoliN Hkiiif of Batii, oouoty of Somersety engineers, for invea*' 
tbn ef a looomodve or steam carriage.^ Seafed at Edinbui^gh 
14th March 1825. " , 



LIST OF PLATES IN VOL. XilJ- 

^LATE 1. Figures of two new genera of ByssoidesB, ChsetopMS aiid 
Macrotrichum, and of a new spedes of £ur4»tiDniy(S^ 

-J .i ' vosamm; by Dv Greville. 'fe%uVvl 

II. Appearances of the Mirage in the Frith of Forth ; bj^lir 

Blackadder. ^ - 

r. -IHt iSketch by Mr Bird of a Fossil Croeodil^ found in^thdd 

alum-slate near Wln'tby. * '-^i ^ 

rV. Geoloftical Map of Siciiy; by Dr Daubcny. --ici 
V. Sketch of the Machinery of the twin Steam-boat at Dun^ 
i 4 J dee Ferry; by Messrs Carniicliacl. , 

VI. figures illustrative of the So^alite of Vesuvius; and of 
Mr SteiOiens' Sitomeler. f^"' 
' Vir. TUnstA^bna ofltfr^TStedgold's paper on Steam-Vessels. ^ ^ 
yill. Representation of Chevalier Joseph de Baadcij^a KTydi^^!. 

metrograpli. ^ " "Z 

IX. .Map ;ind Section, illustrative of the ancieiiVCan^ b^^ 
the Nile and the Red Sea. 
X. Representation of Burstall and Hill's Steam-Carriage^ 
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A ^ 

Aei^ilMes^^T Rose's observations regarding the minerals contained in. 
t(iem, Ma. 

A^etdam Canal, notice regarding it, 370- 

Ander^^ ACami Esq. his corrections for hmnidity on the formula for 

measuring heights by the barometer, 224. 
AnthrQpohg^, notices in, 375. 

-4rrr*r>, M. notice of his observations regarding the liffht of haloes, 
of his ojnmons regarding the thermometrical state of the 
earth, SQG. 

Argonaut, notice regarding the nature of its animal, 387. 
Arts, notices in the, 1^ 3Q0. t i 

y4^/ronowi^, notices in, Mi^ ' • ■ > .' < * " • 

Aimosplierical refraction, Mr tL Home Blackadder's observations on, 

B 

Baader, the Chevalier Joseph de, his description of a hydrometro- 
graph, 271. 

Barometer, Mr Anderson's CQrrpctions oi;i the formula for measuring 

heights by it, 224:. 
Bisulcated horse, notice regarding it, 388. 

Blackadder, Henry Home, Esq. his observations on atmospherical re- 
fraction j 6(L — hid remarks on the action of fhiids upon certain, ^y« 
drhophic substances, 240. . , j , , 

Boracic acid, notice regarding its occurrence in lava, 375. 

Bordeaux mnes, notice respecting the quantity of them made, 393. 

Botany, notices in, 376. 

Bottle-nose wludes^ account of two stranded in East Lothian, SSp* 
Bou^, Dr Aime, his table of the formations which compose the crust 

of the, earth, l^.-— detached geognostical observations made by 

him, 371. - 

British animals, Dr Johnston's description of several new species of. 

Brown hematite found encrusting cast-iron pipes, lp3. 

BurstaU and Hill, Messrs, description of a new patent steam^icoach 

invented by them, 349. 
Bj/ssoidece, Dr Greville's description of two new species of, 62. 

II;' I ! - . ^ ' * ■ 

Cdrbqnic add gas, account of its evolution at the Lake of Xaach, and 
. In the volcanic district of Eifel, 191. 

Carmtcfmeh , Charles, Esq. his remarks on water as a movyig< power 
for^ ^ippphinery, SJii , ' 

— ' " " — Messrs James and Charles, their account of ^ new method 
ijg^r, rc^ulatin^vtjip vessels, J 59» ^^,, yi 
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400 m6^x. 

CdesM phenomena from July L to October L 1825> 175^«»fr oin Oc- 
tober 1.^825 to January L 1 826, 36£. ' r '* > 
Cement for holdiiig small lenses whilst grinding them, notice regard* 
inja;: ^ improved one, 1 .Qp. - ' * ^ ^ \ 
Cham-cahles, Captain Basil Hall's remarks upon their utility, 9V^* ^0 
Chemislry, notices in, 1<)8. •, S" "^ 
C/tristie, Samuel Hunter, Esq. his remarks upon the diurnal imriadori 

of the needle, iM. \ \ f > 

Christlson and Turner , t)rs, their remarks on the condtrnctida 

and coal gas burners, L . : > ; 

Chrysol'Ue, atromeyer's analysis ofs LOT. 8<)0. * . Im — 

Coinage, account of a new one, 305, ' '♦'^Hd jHi 

Coldy artificial, produced by spirits of wine, &c. mixed with 9iibw,'590. 
Coldstream and Tcggfo, Messrs, their meteorological obsei*v^it!iott»'made 
at Leith during the months of March, April and May, IT^i^^u* 
ring tliose of June, July, and August, S5fi- • ' - ' * \ ' > 

Combustion, spontaneous, Dr Traill's remarks on, 375. ' '« unui 
Comet, particulars of two at present visible in Europe, 366. 
Connparative anatomy, notices in, 197- '-^'^ 
CooltJig of glass, notice respecting it, 500. ' ^ ' \ 

Coppcr-shcathing of ships, Dr Traill's account of the result of experi- 
ments made at Liverpool, on Sir H. Davy's method of protecting 
it, 32fi. 

Crayons, account of the manufacture of red, 391. 

Crocodile, Rev. Mr Young's account of a fossil one discovered near 

WTutby, 16. • . * 

Crust of the earth, Dr Boue's synoptical table of the formations of 

which it is composed, - - 

Jktubeny, Dr Charles, his account of the geology of Sicily, 16^/ ^M. 
Davy, Sir account of experiments made upon liis method of pro- 
tecting the copper-sheathing of ships, 326. 

— Dr John, his observations on the temperature of man and other 
animals, 3£KL ! 
Dick, Mr Thomas, his remarks on Professor Hansteetf s ate^ifitf of a 

shooting-star seen in the day-time, 1 67' . ^ • 

Dog, notice regarding the original one of the hew worl4,^S89^ 
Durability of human hair, notice regarding it, 190* . ; ~ 

' E 'J > Uj 

Evaporation of Jicptids, M. Pouillefs inferences regarduig' the- .evolu- 
tion of electricity during the, 369» i » .i* »vvv\^<A 

F 

Fergtis, Rev. Mr H» hia meteorological table kept at Piu|)f(^;^lin9 for 
twenty years, 129, , / ./ V'?^^ 

Ferry, Captain Hall's account of that across the Tay at Dunie^, }4£m 

Fossil bones, notice regarding their occurrence at Magdeburg, 3R.5>— t » 
shells associated with different species in different localities, I97. 

Fourier, Baron, notice of his remarks on the temperature of the ter- 
restrial /rlobe and planetary space, 373. ' 

Franklin, Captain James, his accoiuit of the geographical ^pdsf^t^ of 
several places in Indie, 312, tu r. f^T 



Gas-burners, Drs Christison and Tiizn#r*s r^^iarkf thj^|r Vot^^||ri^ 

-r^tion^'l*, . ^ : , . . . . :'. .,j ''^ T-^- 

Geosnoslicol observations, account of some made hj Dr Boii^. ^1. 
Ge(3ogy, notices in, 3IL— Professor Nedker's account or its history 

andpro^ess, 2.92. , .? m w - \ \ 

Oraham, Dryhis list of rare plants flowering in thcEdinWrgli Bdtahic 

Garden, 3^ 
Granl, Dr Kobert Hdmond, bis account of the structure and nature 

the sponge, Q4j 3.3.^. — ^notice regarding the ova of the sponge^ 381. 

—observations on the existence of the pancreas in some species of 

the cuttlefish tribe, 197' — discovery of a pancreas in the Doris ar- 
' go, 1S8. 

■Greville, Dr Robert Kaye, his description of two new species of Bys- 
•'LiBoideae, • . ^ '' 

• Ground-ice, Professor Merian's remarks upon its nature and mode of 
formation, , . 

Haidinger, W. Esq., his account of the sodallte of Vesuvius, 222* 
Hall, Capt. Basil, his account of the Dundee Ferry, UiL-^remarks re- 
specting the utility of chain- cables, Sl^ 
Haloes, M. Arago's observations respecting their light, 368. , ' ' ' 
Hay, a peculiar kind of it used in Thibet, 878. 
Hausmann, Professor, his account of the composition of Etruscan vases, 

Hydrhophlc substances, so called, Mr Blackadder's remarks upon tbe ac- 
tion of certain fluids upon them, 21Q* , . -J ' . . . . , * - 
Hydrogen gas, cause of its smell, 3()3, ^ 
itydrography, notices in, 188^ 369. ' * ' ' 

liydrometrograph, the Che v. Joseph de Baader's account of one, 271« 
'Humboldt, notice regardihg tables constructed by him £ar the htiirary 
variations of the barometer, _ ^ 1 

India, Capt James Franklin's table of the geographical pbsitioinof sc- 

j; ve»ri places ,ijv S3fci " m 

Indian cedar, notice regarding it, 376. * ' *-^ .>M 

■ ■ ■- > rubber, proposed for securing anatomical preparations, '3§S. 

yellow, said to be chromate of lead, 3.00. '"'^ r"' ^ 

Innes, Mr George, his calculation of celestial phenomena, from^ Jnijr 1, 
to Oct. L 1825, 175*— from Oct L 1825 to Jan, L 1826, 362. 
' V finundation in HoUand, account of one, 36.0. n > • "1 

Iodine discovered in various marine productions, l.Q8» £.'\'ii^ 
Irish eUe, notice regarding it, 384. 

Jameson and Leslie, Professors, their remarks oh th^ valn^ tff ^WB^&r as 

j a moving power for machinery, 170. - 1 , r 

jphnslon, Dr Cjeorge^ his contributions to the British Fauna. 418. ' 

^ ■ ' t ' ^ • A A 

^vjX^rva of .an insect, Dr Yule's account of the eflects produced by one 
in the human stomach, 22^ ' " ' " - ^ 

fLcsU^FrqtessoT, notice regarding experiments at present cdnductinff 
byhmi,3fi8. ' , S • ' ^- > -.m. .vv\ 



m ' INDEX. 

Leslie and Jameson, Professors, their remarks oh the value of water 

as a moving power for machinery, 170. 
Logarithms, notice regarding the burial-place of their inventor, 2Qh 

M ■ - - ^. ^ 

MacgUJlnray, Mr W. his description of a new gpecies of pecten, 166. ^ ^ 
Maclaren, Charles, Esq. his account of tlie ancient canal between the 

Nile and the Red Sea. 274. : ' 

Macritchie, Rev. William, his meteorological register kept at Cltitiie 

for the four last years, - » • 

Magnesite, Stromeyer^s analysis of, l.Ql. • * - ' --ot -•'^v 

Magnetism induced in iron, and other metals by rotation. Mi* Marsh's 

experiments and observations upon, lig. 
Marsh, Mr James, his account of the magnetism induced in iron, «^ci 
' other metals by rotation, 11^ j - . . ^ , 

Megatherium, its remains discovered in North America, SfiiL , \; „ 
Meineche, Professor, notice of his remarks on the earth's influence upon 

meteors, 367. • ^ 

Merian, Professor, his remarks upon ground-ice, 125. 
Meteoric appearance on Benlomond and Lochlomond, 185. 
Meteoric Itvn, the largest mass of European, iM, 
Meteoric Olivine of Pallas's meteoric iron, 187. 

' of the meteoric iron of Olumba, 1 87* 

■ of the meteoric iron of Grimma, 187. 
Meteorological observations made at Leith, by Messrs Coldstream and 
Foggo, during the months of March, April, and May, 177. — June, 
' July, August, SBS, 

register. Rev. Mr Macritchie's, kept at Clunie for four 

years^ 354. ^ 

table, kept at Dunfermline for twenty ye^s. Rev. Mr 



Fergus's, 12p 

Meteorologt/, notices in, 1B5^ 36GJ ' ' ' - 
Meteors, Professor Meinecke's remarks on the earth's influence upon, 

367., - ^ - ... .y. 

Migration of birds, account of Dr Schinz's observations upon it> 
Mildew, Mr Sanderson's experiments on its effects upon ic;«nvas><3i^ 
Miller, Patrick, Esq., his account of steam-navigation,. SI* i i v ia. • 
Mineralogy, notices in, 118* — Professor Mohs's reflections oa various 

important subjects in, 205* < c , •..,7 ».. 

Mines in Lapland and Norway, notice respecting, 395. • ' - ^,s\:>V. 
Mining, notices in, 395. > -v .^ ; 

■ ■■ !" ' Company, notice of one proposed to be «$ttd)lisbed for Scol^- 
land, SM^ . , 

Mohs, Professor, his reflections on various subjectsin mineralogy, gCfis' 
Molasse, notice of Studer'e account of it. 375. t 

Native magnesia, Stromeyer's analysis of, 191V ' ' ^' ' * 

Nddker, Pi-ofesson his discourse on the history and progress of ^plo^i ' 

292. ' - . i. ^ ■ ■ -I ' 

Nee4l^, Mr Christip's remark^ on its diurnal variiition, 164.! .-^Jv.-s - ^.oVt'. 
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NUe, Mr Maclaren's account of the cnrtci<mt^ cariiirbH'treert 'it^d^ihe 
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Northern InstUutiott, notice regarding it, IMs ' 

» O • • . • 

Olivine, Stromeyer's analysis of, 19I» 

Oresa rerqATkB on their formation by the action of the atmosphere and 
of volcanic heat, S:~>2. 

Organic remains, their character and association more constant in old 
than in new rocks, IQJ. 

Overland Arctic expedition, Dr Richardson's letter to Professor Jame- 
son regarding its progress, 17^- 

Oxalate of Hme in the mineral kingdom, and in lichens, 

P 

Pancreas discovered by Dr Grant in the Doris Argo, 198.— and in some 

species of cuttle-fish, 197. 
PastCy notice regarding one for sharpening razors, 391. 
Patents granted in Scotland, from 7th March to 25th May 1825, 

— from 25th May to 11th August 1825, 396. 
Pecien, Mr Macgilfivray's description of a new species of, 166. • 
Phosphorescence, notice of its occurrence in potatoes, 376*. 
Plants flowering in the Edinburgh Botanic Garden, Dr Graham's list 

of, 174, 356., 
Pditical economy, notices in, 159. 

Population of Ireland contrasted with that of other countries, 199. 
Proteus, notice regarding the organs of generation in the Mexican, 385. 
Ptarmigan, notice of opinions regarding its winter plumage, 390. 

R 

Resiniform hydrate of alumina, notice regarding it, 188. 

Richardson, Dr, extract of a letter from him to Professor Jameson, on 

the progress of the overland arctic expedition, 173. 
Rio de la Plata, account of an extraordinary rise of it;, 188. 

s ' \ ' ■ ' 

Salts of strontian and barytes, notice regarding them, SQO. 

Sanderson, Mr, his observations and experiments on the efiect of mil- 
dew upon canvas, 312. 

Seleniurite of lead and sulphuret of selenium, Dr Turner's notice re- 
garding them, 1 S8. * . . . 

Shark, rectification of popular errors regarding it, l.Qt. - • 

Shells, notice regarding their differences as affected by locality, dis-' 
tance, &c., 196. 

Shoothg'Siar, Mr Dick's rcfnark's upon Professor Hansteen's account 

of one seen in the day-time, l67. " • ' 

Sidily, Dr Daubeny's sketch of its geology, 107. 2M. " • ^ ^ ■ J^'^ 
Silometer, Mr Stephens* description of one, 26<>. » -uk.: 

Soda, M. Driessen's analysis of one derived from Fucus buccinalis, 376. 
Sodalite of Vesuvius, Mr Haidinger's accoimt of it, lii2. V 
Sponge^ Dr Grant's observations and experiments upon its structure 

and functions, 9ii ■^•^■>- — his notice regarding its ova, .'^81- . 
Steam-boats, Mr Tredgold's remarks on, 

coach, description of one invented by Messrs Burstall and HilV 

3*^— notice respecting it, p. 392. [/ . .^ 

. engines, notice respecting the number of them used in Corn- 
wall, 390. 
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Steam-namgatum, Mr P. Miller's narrative of facts relating to its inven- 
tion and practice, 81. 

■ vessels, Messrs Carmichael's account of a new method of regu- 
lating their movements, 1 59. 

StepJieiis, Henry, Esq., his description of an instrument for measuring 
grain, 269. 

Stone Cotnpany, notice of one proposed to be established in Scotland, 895. 
*Stromei/cr's analysis of several mineral substances, 19^' 
SulpliatO'tricarhonaie of lead, Dr Stromeyer's analysis of, 191* 

T 

Tea, notice of various plants used as, 879« 

Tea-chests, notice re^^arding the leaves used for lining them, 379* 
Temperature of man and other animals, Dr Davy's observations on the. 

Temperatures of the terrestrial globe and planetary spaces. Baron Fou- 
rier's remarks on the, 873. 

TerreMrial globe, M. Arago's opinions regarding its thermometrical 
state, S66. 

Thermometer, notice respecting the phenomena exhibited by it after 

immersion in sulphuric acid, 1 85^ 
Timber-irecs, notice of two kinds peculiar to New Zealand, 377* 
Traill, Dr T. S., his account of experiments made on Sir IL Davy's 

method of protecting the copper-shea tiling of ships, 326. 
Trcdgold, Thomas, Esq. his remarks on steam-boats, 244. 
Turner and Chrislison, Drs, on gas-burners, L 

V 

Vases commonly called Etruscan, Professor Hausmann's account of 
their composition, 4a< 

W 

Walrus, account of one killed in Orkney, 3S3. 

Water, Professors Leslie and Jameson's remarks on its value as a mo- 
ving power for machinery, 170. — Mr Carmichael's observations on 
it as a moving power for machinery, 316. 

Wemerian Natural History Society, account of its proceedings, 181. 

Whale, notice of remains of a fossil one found in me Apennines, 

Whales, bottle-nose, notice of two stranded in East Lothian, 339* 

Wolves, ravages committed by them in Livonia, 387* 

Y 

Young, Rev. George, his account of a fossil crocodile recently disco- 
vered near Whitby, 76. 

Yule, Dr John, his account of the deleterious effects of the presence of 
the larva of an insect in the human stomach, 72. 

Z 

ZodU^, notices in, 194. 

END OF VOL. XIII. 
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